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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production method by 

which 4-phthalonitrile derivatives can readily be obtained 

(synthesized) in high yield and to provide 4-phthalonitrile 

derivatives produced by the production method. 

SOLUTION: In the method for producing the 4-phthalonitrile 

derivatives, the 4-phthalonitrile derivative of the formula (II), 

the formula (IV) or the formula (VI) is obtained from a 4- k " 

phthalonitrile derivative. According to the pathway (1), the / ' 

derivative represented by the formula (II) can be obtained by / (u: 

hydrolysis of the derivative represented by the formula (I) in the i7 > 

presence of an acid or an alkali, and according to the pathway ic.y^ '^^s ^Y**! 

(2), the derivative represented by the formula (IV) can be nc^wJ^, tr..'K^v*u.„ 

obtained by reaction of the derivative presented by the formula ^ 

(I) with an alkali represented by the formula (III), and according 

to the pathway (3), the derivative represented by the formula 

(VI) can be obtained by reaction of the derivative represented 

by the formula (I) with an alkali represented by the formula (V). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The following type (I) 




(I) 



[— X expresses a halogen atom among a formula (I). ] It is the following formula (II) by coming out and 
hydrolyzing 4-phthalonitrile derivative shown under existence of an acid or alkali. 
[Formula 2] 




The manufacture approach of 4-phthalonitrile derivative characterized by coming out and obtaining 4- 
phthalonitrile derivative shown. 

[Claim 2] The temperature in the hydrolysis reaction of 4-phthalonitrile derivative shown by said formula (I) 
is the manufacture approach of 4-phthalonitrile derivative according to claim 1 which is -5-70 degrees C. 
[Claim 3] The time amount in the hydrolysis reaction of 4-phthalonitrile derivative shown by said formula 
(I) is the manufacture approach of 4-phthalonitrile derivative according to claim 1 or 2 which is 20 minutes - 
5 hours. 

[Claim 4] The following type (I) 
[Formula 3] 




CD 



[-- X expresses a halogen atom among a formula (I).] The manufacture approach of 4-phthalonitrile 
derivative characterized by obtaining 4-phthalonitrile derivative which come out, and 4-phthalonitrile 
derivative shown and the alkali shown by the following formula (III) are made to react, and is shown by the 
following formula (IV). 
[Formula 4] 

(Q) 1/n -OH (m) 



^Formula 5] 

* (Br) 



NC S03(Q) 1Al 



Q expresses an alkali-metal atom, an alkaline-earth-metal atom, or the 4th ammonium among [type (III) and 
a formula (IV), and n expresses the valence of Q.] 

[Claim 5] The reaction temperature of 4-phthalonitrile derivative shown by said formula (I) and the alkali 
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shown by said formula (III) is the manufacture approach of 4-phthalonitrile derivative according to claim 4 
which is -5-70 degrees C. 

[Claim 6] The reaction time of 4-phthalonitrile derivative shown by said formula (I) and the alkali shown by 
said formula (III) is the manufacture approach of 4-phthalonitrile derivative according to claim 4 or 5 which 
are 0.5 - 7 hours. 

[Claim 7] The reaction of 4-phthalonitrile derivative shown by said formula (I) and the alkali shown by said 
formula (III) is the manufacture approach of 4-phthalonitrile derivative according to claim 4 to 6 performed 
under existence of water. 
[Claim 8] The following type (I) 
[Formula 6] 

CI) 




NC ^S0 2 X 

[— X expresses a halogen atom among a formula (I).] The manufacture approach of 4-phthalonitrile 
derivative characterized by obtaining 4-phthalonitrile derivative which come out, and 4-phthalonitrile 
derivative shown and the alkali shown by the following formula (V) are made to react, and is shown by the 
following formula (VI). 
[Formula 7] 

NLtLg-H (¥) 

[Formula 8] 

NC^^^ V -S0 2 NL 1 L 2 

LI and L2 express independently a hydrogen atom or the alkyl group of carbon numbers 1-4 among [type 
(V) and a formula (VI), respectively.] 

[Claim 9] The reaction temperature of 4-phthalonitrile derivative shown by said formula (I) and the alkali 
shown by said formula (V) is the manufacture approach of 4-phthalonitrile derivative according to claim 8 
which is -5-70 degrees C. 

[Claim 10] The reaction time of 4-phthalonitrile derivative shown by said formula (I) and the alkali shown 
by said formula (V) is the manufacture approach of 4-phthalonitrile derivative according to claim 8 or 9 
which are 1 - 24 hours. 

[Claim 11] Said halogen atom is the manufacture approach of 4-phthalonitrile derivative according to claim 
1 to 10 which is a chlorine atom. 

[Claim 12] 4-phthalonitrile derivative shown by said formula (I) is the following formula (VII) in the water 
organic solvent containing the inside of an acid water solution, or an acid. 
[Formula 9] 




SCH 




OaO 



[-- R expresses a hydrogen atom or the alkyl group of carbon numbers 1-4 among a formula (VII).] The 
manufacture approach of 4-phthalonitrile derivative according to claim 1 to 1 1 which is made to react by 
coming out and contacting 4-phthalonitrile derivative shown and a halogen molecule, and is obtained by 
this. 

[Claim 13] The manufacture approach of 4-phthalonitrile derivative according to claim 12 of making 4- 
phthalonitrile derivative shown by said formula (VII) contacting, adding said halogen molecule in the water 
organic solvent containing the inside of said acid water solution, or said acid. 

[Claim 14] Said acid is the manufacture approach of 4-phthalonitrile derivative according to claim 12 or 13 
which is at least one sort in an acetic acid and a propionic acid. 

[Claim 15] The organic solvent used for the water organic solvent containing said acid is the manufacture 
approach of a methanol, ethanol, chloroform, a methylene chloride, a carbon tetrachloride, and 4- 
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phthalonitrile derivative according to claim 12 to 14 that is at least one sort in dioxane. 
[Claim 1 6] 4-phthalonitrile derivative shown by said formula (VII) is the manufacture approach of 4- 
phthalonitrile derivative according to claim 12 to 15 obtained by making 4-BUROMO phthalonitrile and the 
benzyl mercaptan derivative shown by the following formula (VIII) react under alkali existence. 
[Formula 10] 



[— R expresses the same substituent as said formula (VII) among a formula (VIII).] 

[Claim 1 7] Said benzyl mercaptan derivative is the manufacture approach of 4-phthalonitrile derivative 

according to claim 16 of having Substituent R in the location of the 4th place of the benzene ring. 

[Claim 18] Said alkali is the manufacture approach of 4-phthalonitrile derivative according to claim 16 or 17 

which is at least one sort in potassium carbonate, sodium-carbonate, sodium hydride, pyridine, 1, 8- 

diazabicyclo [5, 4, 0]-7-undecene, 1, and 5-diazabicyclo [4, 3, 0]-5-nonene. 

[Claim 19] Said 4-BUROMO phthalonitrile is the manufacture approach of 4-phthalonitrile derivative 
according to claim 16 to 18 obtained from 4-BUROMO phthalic anhydride. 

[Claim 20] Said 4-BUROMO phthalonitrile is the manufacture approach of 4-phthalonitrile derivative 
according to claim 16 to 19 which make 4-BUROMO phthalic anhydride and an amide compound react, 
obtain 4-BUROMO phthalimide, and said 4-BUROMO phthalimide and ammonia are subsequently made to 
react, obtains 4-BUROMO phthalamide, and is obtained by processing said 4-BUROMO phthalamide with 
a dehydrating agent after that. 

[Claim 21] Said amide compound is the manufacture approach of 4-phthalonitrile derivative according to 
claim 20 which is a formamide. 

[Claim 22] Said dehydrating agent is the manufacture approach of a thionyl chloride, a phosphorus 
pentaoxide, phosphorus oxychloride, phlyphosphate, triphenyl phosphine, and 4-phthalonitrile derivative 
according to claim 20 or 21 that is at least one sort in a phosgene. 

[Claim 23] 4-phthalonitrile derivative characterized by being manufactured by the manufacture approach of 
4-phthalonitrile derivative according to claim 1 to 22. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of 4-phthalonitrile derivative, 

and 4-phthalonitrile derivative. 

[0002] 

[Description of the Prior Art] The phthalocyanine compound is widely used as current, the ink ingredient for 
printers, a record ingredient in an optical information record medium, etc. 

[0003] As for this phthalocyanine compound, that composition (manufacture) is usually performed using the 
phthalonitrile derivative, the phthalic anhydride derivative, the 1 and 3-diimino iso indoline derivative, etc. 
[0004] And in the phthalocyanine compound, introducing a substituent to the benzene ring of a 
phthalocyanine frame is performed from a viewpoint which raises properties, such as solubility to near 
infrared ray absorbing power and various organic solvents, and weatherability, for example. In this case, the 
substituent is introduced to the benzene ring of phthalonitrile or phthalic anhydride, and the corresponding 
phthalocyanine compound is compounded using this phthalonitrile derivative and phthalic anhydride 
derivative. 

[0005] When compounding such a phthalonitrile derivative and a phthalic anhydride derivative, the nitration 
object of phthalonitrile is used as starting material, and the approach of introducing a substituent via the 
diazotization reaction of the amino group etc., the approach of using phthalic anhydride as a sulfonation 
object with concentrated sulfuric acid, and going via the sulfonation object of this phthalic anhydride, etc. 
are used. 

[0006] However, it is not easy to introduce the target substituent [ there are many production processes and ] 
regioselectively by the manufacture approach which uses the nitration object of phthalonitrile as starting 
material (synthetic intermediate field), and yield is also low. Moreover, by the manufacture approach which 
goes via the sulfonation object of phthalic anhydride, in the process of sulfonation by concentrated sulfuric 
acid, a sulfone radical cannot be introduced regioselectively, namely, an isomer is intermingled, and purity 
becomes low. Therefore, the phthalocyanine compound finally obtained also has low yield, or turns into 
mixture of an isomer. 

[0007] In a phthalocyanine compound, when an isomer is intermingled, the laminating of molecules is not 
made efficiently but there is a problem that improvement in near infrared ray absorbing power cannot be 
aimed at especially. 
[0008] 

[Problem(s) to be Solved by the Invention] In order for this invention person to raise said property 
(especially near infrared ray absorbing power) of a phthalocyanine compound, as a result of thinking it 
effective to introduce a substituent into the symmetrical location of a phthalocyanine frame and repeating 
various examination, the phthalocyanine compound especially obtained from 4-phthalonitrile derivative 
found out excelling in the solubility to near infrared ray absorbing power and various organic solvents, and 
weatherability. 

[0009] However, as mentioned above, it is very difficult to compound 4-phthalonitrile derivative, i.e., the 
phthalonitrile derivative which has a substituent regioselectively, by the conventional manufacture approach 
(manufacture). 

[0010] The purpose of this invention is to offer the manufacture approach that 4-phthalonitrile derivative 
can be obtained with easy and high yield (compound), and 4-phthalonitrile derivative manufactured by this 
manufacture approach. 
[0011] 
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[Means for Solving the Problem] Such a purpose is attained by this invention of following the (1) - (23). 
[0012] (1) The following type (I) 
[Formula 11] 




(I) 



[— X expresses a halogen atom among a formula (I).] It is the following formula (II) by coming out and 
hydrolyzing 4-phthalonitrile derivative shown under existence of an acid or alkali. 
[Formula 12] 




(H) 



The manufacture approach of 4-phthalonitrile derivative characterized by coming out and obtaining 4- 
phthalonitrile derivative shown. 

[0013] (2) The temperature in the hydrolysis reaction of 4-phthalonitrile derivative shown by said formula 
(I) is the manufacture approach of 4-phthalonitrile derivative given in the above (1) which is -5-70 degrees 
C. 

[0014] (3) The time amount in the hydrolysis reaction of 4-phthalonitrile derivative shown by said formula 
(I) is the manufacture approach of 4-phthalonitrile derivative the above (1) which is 20 minutes - 5 hours, or 
given in (2). 

[0015] (4) The following type (I) 
[Formula 13] 




(I) 



[— X expresses a halogen atom among a formula (I).] The manufacture approach of 4-phthalonitrile 
derivative characterized by obtaining 4-phthalonitrile derivative which come out, and 4-phthalonitrile 
derivative shown and the alkali shown by the following formula (III) are made to react, and is shown by the 
following formula (IV). 
[Formula 14] 

(Q) 1/n -OH (m) 




cm) 

so3<a>iA, 



Q expresses an alkali-metal atom, an alkaline-earth-metal atom, or the 4th ammonium among [type (III) and 
a formula (IV), and n expresses the valence of Q.] 

[0016] (5) The reaction temperature of 4-phthalonitrile derivative shown by said formula (I) and the alkali 
shown by said formula (III) is the manufacture approach of 4-phthalonitrile derivative given in the above (4) 
which is -5-70 degrees C. 

[0017] (6) The reaction time of 4-phthalonitrile derivative shown by said formula (I) and the alkali shown 
by said formula (III) is the manufacture approach of 4-phthalonitrile derivative the above (4) which is 0.5 - 7 
hours, or given in (5). 

[0018] (7) The reaction of 4-phthalonitrile derivative shown by said formula (I) and the alkali shown by said 
formula (III) is the manufacture approach of 4-phthalonitrile derivative the above (4) performed under 
existence of water thru/or given in either of (6). 
[0019] (8) The following type (I) 
[Formula 16] 
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X ^ CD 



NC 



[— X expresses a halogen atom among a formula (I).] The manufacture approach of 4-phthalonitrile 
derivative characterized by obtaining 4-phthalonitrile derivative which come out, and 4-phthalonitrile 
derivative shown and the alkali shown by the following formula (V) are made to react, and is shown by the 
following formula (VI). 
[Formula 17] 

NLfLz-H (2) 



[Formula 18] 




C2I) 



LI and L2 express independently a hydrogen atom or the alkyl group of carbon numbers 1-4 among [type 
(V) and a formula (VI), respectively.] 

[0020] (9) The reaction temperature of 4-phthalonitrile derivative shown by said formula (I) and the alkali 
shown by said formula (V) is the manufacture approach of 4-phthalonitrile derivative given in the above (8) 
which is -5-70 degrees C. 

[0021] (10) The reaction time of 4-phthalonitrile derivative shown by said formula (I) and the alkali shown 
by said formula (V) is the manufacture approach of 4-phthalonitrile derivative the above (8) which is 1 - 24 
hours, or given in (9). 

[0022] (11) Said halogen atom is the manufacture approach of 4-phthalonitrile derivative the above (1) 
which is a chlorine atom thru/or given in either of (10). 

[0023] (12) 4-phthalonitrile derivative shown by said formula (I) is the following formula (VII) in the water 
organic solvent containing the inside of an acid water solution, or an acid. 
[Formula 19] 




SCH; 




031) 



[-- R expresses a hydrogen atom or the alkyl group of carbon numbers 1-4 among a formula (VII).] The 
above (1) which is made to react by coming out and contacting 4-phthalonitrile derivative shown and a 
halogen molecule, and is obtained by this thru/or the manufacture approach of 4-phthalonitrile derivative 
given in either of (1 1). 

[0024] (13) The manufacture approach of 4-phthalonitrile derivative given in the above (12) contacted to 4- 
phthalonitrile derivative shown by said formula (VII), adding said halogen molecule in the water organic 
solvent containing the inside of said acid water solution, or said acid. 

[0025] (14) Said acid is the manufacture approach of 4-phthalonitrile derivative the above (12) which is at 
least one sort in an acetic acid and a propionic acid, or given in (13). 

[0026] (15) The organic solvent used for the water organic solvent containing said acid is the manufacture 
approach of 4-phthalonitrile derivative the above (12) which is at least one sort in a methanol, ethanol, 
chloroform, a methylene chloride, a carbon tetrachloride, and dioxane thru/or given in either of (14). 
[0027] (16) 4-phthalonitrile derivative shown by said formula (VII) is the manufacture approach of 4- 
phthalonitrile derivative the above (12) obtained by making 4-BUROMO phthalonitrile and the benzyl 
mercaptan derivative shown by the following formula (VIII) react under alkali existence thru/or given in 
either of (15). 
[Fo rmula 20] 

^ CH 2 SH (M) 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/3/2006 



JP,2003-055335,A [DETAILED DESCRIPTION] 



Page 4 of 16 



[— R expresses the same substituent as said formula (VII) among a formula (VIII).] 
[0028] (17) Said benzyl mercaptan derivative is the manufacture approach of 4-phthalonitrile derivative 
given in the above (16) which has Substituent R in the location of the 4th place of the benzene ring. 
[0029] (1 8) Said alkali is the manufacture approach of 4-phthalonitrile derivative the above (16) which is at 
least one sort in potassium carbonate, sodium-carbonate, sodium hydride, pyridine, 1, 8-diazabicyclo [5, 4, 
0]-7-undecene, 1, and 5-diazabicyclo [4, 3, 0]-5-nonene, or given in (17). 

[0030] (19) Said 4-BUROMO phthalonitrile is the manufacture approach of 4-phthalonitrile derivative the 
above (16) obtained from 4-BUROMO phthalic anhydride thru/or given in either of (18). 
[0031] (20) Said 4-BUROMO phthalonitrile is the manufacture approach of 4-phthalonitrile derivative the 
above (16) which make 4-BUROMO phthalic anhydride and an amide compound react, obtain 4-BUROMO 
phthalimide, and said 4-BUROMO phthalimide and ammonia are subsequently made to react, obtains 4- 
BUROMO phthalamide, and is obtained by processing said 4-BUROMO phthalamide with a dehydrating 
agent after that thru/or given in either of (19). 

[0032] (21) Said amide compound is the manufacture approach of 4-phthalonitrile derivative given in the 
above (20) which is a formamide. 

[0033] (22) Said dehydrating agent is the manufacture approach of 4-phthalonitrile derivative the above (20) 
which is at least one sort in a thionyl chloride, a phosphorus pentaoxide, phosphorus oxychloride, 
phlyphosphate, triphenyl phosphine, and a phosgene, or given in (21). 

[0034] (23) 4-phthalonitrile derivative characterized by being manufactured by the manufacture approach of 

4-phthalonitrile derivative the above (1) thru/or given in either of (22). 

[0035] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of the manufacture approach of 4- 

phthalonitrile derivative of this invention and 4-phthalonitrile derivative is explained to a detail. 

[0036] 4-phthalonitrile derivative of a formula (II), a formula (IV), and a formula (VI) is compounded by 

each path ** as shown in the following-ization 21 - ** from 4-phthalonitrile derivative of a formula (I), i.e., 

4-halogenation sulfonyl phthalonitrile, respectively (manufacture). 

[0037] 

[Formula 21] 




<n) Cis?) (si) 



[0038] [0] Prepare 4-halogenation sulfonyl phthalonitrile (4-phthalonitrile derivative of a formula (I)) first. 
[0039] Here, an example of the manufacture approach of 4-halogenation sulfonyl phthalonitrile is explained. 

[0040] This 4-halogenation sulfonyl phthalonitrile can be manufactured via 4-phthalonitrile derivative of a 
formula (VII) from 4-BUROMO phthalonitrile of a formula (IX), as shown in the following-ization 22. 
[0041] 

[Formula 22] 
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IXX + X> ch2sh 

CK) Cm) 



NC 



NC SCH/ 
CM) 



NC 




££H NC^ ^ so 2 x 

[0042] [0-1] Obtain 4-phthalonitrile derivative of a formula (VII) under alkali existence first by making 4- 
BUROMO phthalonitrile of a formula (IX), and the benzyl mercaptan derivative of a formula (VIII) react. 
[0043] On the occasion of composition of 4-phthalonitrile derivative of a formula (VII), 4-halogenation 
phthalonitriles other than 4-BUROMO phthalonitrile, such as for example, 4-fluoro phthalonitrile, 4-chloro 
phthalonitrile, and 4-iodine phthalonitrile, can be used as the starting material. 

[0044] 4-BUROMO phthalonitrile tends to control a synthetic reaction also in 4-halogenation phthalonitrile 
compared with the thing which introduced a reactant high fluoro radical and the reactant Krol radical 
extremely, or the thing which introduced the reactant low iodine radical extremely. 

[0045] For this reason, 4-phthalonitrile derivative of composition (induction to a phthalonitrile derivative) of 
4-phthalonitrile derivative of a formula (VII) and a formula (I) as a result a formula (II), a formula (IV), or a 
formula (VI) is compoundable with easier and higher yield by using 4-BUROMO phthalonitrile as starting 
material. 

[0046] In addition, the synthetic (manufacture) approach of 4-BUROMO phthalonitrile is explained in full 
detail, after finishing explanation of the manufacture approach of 4-phthalonitrile derivative of a formula 
(II), a formula (IV), and a formula (VI). 

[0047] In the benzyl mercaptan derivative shown by said formula (VIII), Substituent R expresses a hydrogen 
atom or the alkyl group of carbon numbers 1-4. 

[0048] In addition, as an alkyl group of carbon numbers 3 and 4, you may be the shape of the shape of a 
straight chain, and branching, and annular any. 

[0049] Moreover, although Substituent R may be introduced into any of the 2-6th place of the benzene ring 
when Substituent R is an alkyl group, being especially introduced into the 4th place is desirable. That is, it is 
desirable to use 4-benzyl mercaptan derivative as a benzyl mercaptan derivative of a formula (VIII) in this 
case. 

[0050] By using the benzyl mercaptan and 4-benzyl mercaptan derivative such whose R is a hydrogen atom, 
the reactivity of 4-phthalonitrile derivative of the formula (VII) obtained and the halogen molecule 
mentioned later can be raised more. 

[0051] It is what is added in order for alkali to promote a reaction in this process [0-1]. For example, 
potassium carbonate, a potassium hydrogencarbonate, a sodium carbonate, a sodium hydrogencarbonate, A 
potassium hydroxide, a sodium hydroxide, a calcium hydroxide, sodium hydride, Lithium hydride, calcium 
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hydride, an inorganic base like a lithium aluminum hydride, Triethylamine, tripropylamine, tributylamine, a 
pyridine, A piperidine, diaminoethane, diaminopropane, diamino butane, A diamino pentane, diaminohexan, 
a diamino octane, triethanolamine, 1, 8-diazabicyclo [5, 4, 0]-7-undecene (DBU), An organic base like 1 
and 5-diazabicyclo [4, 3, 0]-5-nonene (DBN) etc. is mentioned. Also in these, it is desirable to use 
potassium carbonate, sodium-carbonate, sodium hydride, pyridine, 1, 8-diazabicyclo [5, 4, 0]-7-undecene, 1, 
and 5-diazabicyclo [4, 3, 0]-5-nonene especially. Moreover, such alkali can be used combining one sort or 
two sorts or more. 

[0052] Especially as amount of the alkali used, although not limited, it is desirable to consider as about 1-10 
mols as opposed to one mol of benzyl mercaptan derivatives, and it is more desirable to consider as about 1- 
5 mols. 4-BUROMO phthalonitrile and a benzyl mercaptan derivative can be made to react more efficiently 
in the amount-used range of such alkali. 

[0053] In addition, when using an organic base, the alkali itself can also be made to serve as a reaction 
solvent as alkali using the excessive amount beyond said range. 

[0054] Moreover, as a reaction solvent, can use said organic base and also For example, a methylene 
chloride, chloroform, 1 ,2-dichloroethane, The halogenated hydrocarbon like 1,1,2,2-tetrachloroethane n- 
hexane, the petroleum ether, toluene, benzene, and the hydrocarbons like a xylene The ketones like an 
acetone, a methyl ethyl ketone, and methyl isobutyl ketone Ethyl acetate, the ester like methyl acetate, 
diethylether, diisopropyl ether, A tetrahydrofuran, ether like dioxane, an acetonitrile, The nitril like 
propionitrile, dimethylformamide, dimethylacetamide, Various organic solvents, such as 
hexamethylphosphoric triamide, dimethyl sulfoxide, a sulfolane, dimethoxyethane, N-methyl pyrrolidone, 
and l,3-dimethyl-2-imidazolidinone, are mentioned, and it can use combining 1 of sorts of these, and two 
sorts or more. 

[0055] Especially as reaction temperature, although not limited, it is desirable to consider as about 30-120 
degrees C for example, and it is more desirable to consider as about 60-90 degrees C. In such a temperature 
requirement, the yield of 4-phthalonitrile derivative of a formula (VII) can be increased. 
[0056] Moreover, although reaction time also changes a little with the amount of the alkali used, reaction 
temperature, etc., it is desirable to consider as about 0.5-8 hours, and it is usually more desirable to 
consider as about 1-5 hours. In such time amount range, the yield of 4-phthalonitrile derivative of a 
formula (VII) can be increased. 

[0057] [0-2] Next, in the water organic solvent containing the inside of an acid water solution, or an acid, 

make it react by contacting 4-phthalonitrile derivative and the halogen molecule of a formula (VII), and this 

obtains 4-halogenation sulfonyl phthalonitrile (4-phthalonitrile derivative of a formula (I)). 

[0058] A halogen molecule can be used as mixture which is independent about for example, a chlorine 

molecule, a fluorine molecule, a bromine molecule, an iodine molecule, etc., or contains these at least one 

sort. 

[0059] Especially as a halogen molecule, it is desirable to use a chlorine molecule. It is a gas (gas) in 
ordinary temperature, and a chlorine molecule has high reactivity and it is comparatively cheap. 
[0060] Especially 4-chloro sulfonyl phthalonitrile whose X is a chlorine atom has the outstanding reactivity 
also in 4-halogenation sulfonyl phthalonitrile among the formula (I) obtained using chlorine gas. For this 
reason, in the process [1] mentioned later, 4-phthalonitrile derivative of a formula (II), a formula (IV), or a 
formula (VI) can be obtained with easier and higher yield by using 4-chloro sulfonyl phthalonitrile. 
[0061] Moreover, it is desirable to make it make 4-phthalonitrile derivative of a formula (VII) contact, 
introducing a halogen molecule into the water organic solvent containing the inside of said acid water 
solution, or said acid (addition). Thereby, the yield of 4-halogenation sulfonyl phthalonitrile can be 
increased. 

[0062] Although it is suitably set up neither according to 4-phthalonitrile derivative of a formula (VII), nor 
the class of halogen molecule and is not especially limited as amount of the halogen molecule used, it is 
desirable to usually consider as about 1-50 mols to one mol of 4-phthalonitrile derivatives of a formula 
(VII), and it is more desirable to consider as about 2-20 mols. In the amount-used range of such a halogen 
molecule, conversion to 4-halogenation sulfonyl phthalonitrile from 4-phthalonitrile derivative of a formula 
(VII) can be performed more efficiently. 

[0063] It is desirable for the hydrogen halide corresponding to the class of said halogen molecule besides an 
acetic acid, a nitric acid, and a propionic acid etc. to be mentioned, and to use at least one sort in an acetic 
acid and a propionic acid especially also in these, for example as an acid used for the water organic solvent 
containing an acid water solution or an acid. By using these acids, the solubility to the inside of the water 
organic solvent containing the inside of the acid water solution of 4-phthalonitrile derivative of a formula 
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w (VII) or a halogen molecule or an acid can be raised, consequently the yield of 4-halogenation sulfonyl 
phthalonitrile can be increased. 

[0064] As a mixing ratio with this acid, water, or a water organic solvent, it is a volume ratio (capacity 
factor), for example, it is desirable to carry out to 1:1 to about 10:1, and it is more desirable to carry out to 
3:1 to about 7:1 . By making these compounding ratios into said range, the solubility to the inside of the 
water organic solvent containing the inside of the acid water solution of 4-phthalonitrile derivative of a 
formula (I) or a halogen molecule or an acid can be raised more. 

[0065] As water used for the water organic solvent containing such an acid water solution or an acid, 
although distilled water, ion exchange water, ultrapure water, RO water, etc. are mentioned, distilled water 
or ion exchange water is suitably used also in this, for example. 

[0066] Moreover, it is desirable for alcohols like a methanol, ethanol, and propanol, chloroform, a 
methylene chloride, the hydrogen halides like a carbon tetrachloride, diethylether, diisopropyl ether, a 
tetrahydrofuran, ether like dioxane, etc. to be mentioned for example, and to use especially also in these as 
an organic solvent used for a water organic solvent, combining one sort of a methanol, ethanol, chloroform, 
a methylene chloride, a carbon tetrachloride, and dioxane or two sorts or more. 

[0067] It is desirable to use said water at this process [0-2], as opposed to one mol of 4-phthalonitrile 
derivatives of a formula (VII), so that it may become two-mol or more extent, and it is more desirable to use 
it so that it may become about 3-25 mols. If there is too little amount of the water used, many 4- 
phthalonitrile derivatives of an unreacted formula (VII) may remain. On the other hand, even if it makes 
[ many ] the amount of the water used exceeding said upper limit, increase of the yield of more than it and 
4-halogenation sulfonyl phthalonitrile cannot be expected only by the amount containing the acid water 
solution or acid to be used of the whole water organic solvent increasing. 

[0068] Although it is suitably set up according to the class of halogen molecule etc. and is not especially 
limited as reaction temperature, it is desirable to consider as about -10-60 degrees C for example, and it is 
more desirable to consider as about 0-40 degrees C. The yield of 4-halogenation sulfonyl phthalonitrile can 
be increased in such a temperature requirement. 

[0069] Moreover, although reaction time (installation time to the inside of the water organic solvent 
containing the inside of said acid water solution of a halogen molecule or said acid) also changes a little 
with the amount of the halogen molecule used, reaction temperature, etc., it is desirable to consider as 20 
minutes - about 5 hours, and it is usually more desirable to consider as about 0.5 - 3 hours. The yield of 4- 
halogenation sulfonyl phthalonitrile can be increased in such time amount range. 

[0070] [1] Next, obtain 4-phthalonitrile derivative of a formula (II), a formula (IV), and a formula (VI) from 
4-halogenation sulfonyl phthalonitrile by each path ** - **, respectively. 

[0071] In 4-halogenation sulfonyl phthalonitrile (4-phthalonitrile derivative of a formula (I)), as a halogen 
atom, although any, such as a chlorine atom, a fluorine atom, a bromine atom, and an iodine atom, are 
sufficient, it is desirable that it is especially a chlorine atom. Thereby, as mentioned above, in this process 
[1], the yield of 4-phthalonitrile derivative of a formula (II), a formula (IV), or a formula (VI) can be 
increased. 

[0072] Hereafter, it explains to every each path ** - **, respectively. 

In [path **] path **, 4-phthalonitrile derivative of a formula (II) is obtained by hydrolyzing 4-halogenation 
sulfonyl phthalonitrile (4-phthalonitrile derivative of a formula (I)) under existence of an acid or alkali. 
[0073] In the reaction of this path **, although an acid or alkali is not used as a catalyst and limited 
especially as the amount used, it is desirable to usually consider as about 0.001-0.2 mols to one mol of 4- 
halogenation sulfonyl phthalonitriles, and it is more desirable to consider as about 0.005-0.1 mols. In the 
amount-used range of such an acid or alkali, 4-halogenation sulfonyl phthalonitrile can be hydrolyzed more 
efficiently. 

[0074] Moreover, as an acid, a hydrochloric acid, a sulfuric acid, a nitric acid, a chloric acid, a bromic acid, 
etc. are mentioned, and it can use combining two of one sort or sorts or more of these, for example. 
[0075] On the other hand, as alkali, a sodium hydroxide, a potassium hydroxide, a calcium hydroxide, a 
magnesium hydroxide, etc. are mentioned, and it can use combining two of one sort or sorts or more of 
these, for example. 

[0076] As a reaction solvent, the organic solvent containing various water, such as distilled water, ion 
exchange water, ultrapure water, and RO water, or such water can be used, for example. 
[0077] Moreover, as an organic solvent used for the organic solvent containing water, it can use combining 
one sort in ethanol, a methanol, propanol, an acetone, a methyl ethyl ketone, diethylether, diisopropyl ether, 
a tetrahydrofuran, dioxane, benzene, toluene, a xylene, chloroform, dichloromethane, a trichloroethylene, a 
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w. carbon tetrachloride, etc., or two sorts or more, for example. 

[0078] Furthermore, in this path **, it can also react into a reaction solvent by adding a correlation 
migration catalyst like sulfuric-acid hydrogen tetrabutylammonium, methyl-chloride trialkylammonium, and 
chlorination tetrabuthyl phosphonium. 

[0079] Moreover, especially as amount of the water used, although not limited, it is desirable to usually 
consider as about 1-10 mols to one mol of 4-halogenation sulfonyl phthalonitriles, and it is more desirable to 
consider as about 2-5 mols. If there is too little amount of the water used, unreacted 4-halogenation sulfonyl 
phthalonitrile may remain mostly. On the other hand, even if it makes [ many ] the amount of the water used 
exceeding said upper limit, increase of the yield of more than it and 4-phthalonitrile derivative of a formula 

(II) cannot be expected. 

[0080] In addition, what is necessary is just to use the excessive amount beyond said range, in using water 
as a reaction solvent. 

[0081] Although it is suitably set up according to the class of an acid or alkali etc. and is not especially 
limited as temperature (reaction temperature) in a hydrolysis reaction, it is desirable to consider as about -5- 
70 degrees C for example, and it is more desirable to consider as about 5-30 degrees C. In such a 
temperature requirement, the yield of 4-phthalonitrile derivative of a formula (II) can be increased. 
[0082] Moreover, although the time amount (reaction time) in a hydrolysis reaction also changes a little with 
the amount of an acid or the alkali used, reaction temperature, etc., it is desirable to consider as 20 minutes - 
about 5 hours, and it is usually more desirable to consider as about 0.5 - 3 hours. In such time amount range, 
the yield of 4-phthalonitrile derivative of a formula (II) can be increased. 

[0083] In addition, such a hydrolysis reaction may be performed by any under ordinary pressure or 
pressurization. 

[0084] In [path **] path **, 4-phthalonitrile derivative of a formula (IV) is obtained by making 4- 
halogenation sulfonyl phthalonitrile (4-phthalonitrile derivative of a formula (I)), and the alkali of a formula 

(III) react. 

[0085] In the alkali of a formula (III), and 4-phthalonitrile derivative of a formula (IV), Q expresses an 
alkali-metal atom, an alkaline-earth-metal atom, or the 4th ammonium, and n expresses the valence of Q. 
[0086] As an alkali-metal atom, sodium, a potassium, a lithium, etc. are mentioned, for example. 
[0087] As an alkaline-earth-metal atom, calcium, magnesium, etc. are mentioned, for example. 
[0088] As the 4th ammonium, ammonium, monoalkyl ammonium, dialkyl ammonium, trialkylammonium, 
tetra-alkylammonium, mono-alkanol ammonium, JIARUKA Norian ammonium, thoria RUKANORU 
ammonium, tetra-alkanol ammonium, etc. are mentioned, for example. 

[0089] In various alkylammonium, an alkyl group is desirable, and it considers as the thing of carbon 
numbers 1-4 more preferably, and in carbon numbers 1-6 and the alkylammonium which has two or more 
alkyl groups, even if the alkyl group is the same, they may differ. Moreover, in various alkanol ammonium, 
an alkanol radical is desirable, and in carbon numbers 1 -6 and the alkanol ammonium which is more 
preferably made into the thing of carbon numbers 1 -4, and has two or more alkanol radicals, even if the 
alkanol radical is the same, they may differ. 

[0090] In addition, as a with a carbon numbers of three or more alkyl group and an alkanol radical, you may 
be the shape of the shape of a straight chain, and branching, and annular any. 

[0091] Especially as amount of the alkali used of a formula (III), although not limited, it is desirable to 
consider as about 1-10 mols as opposed to one mol of 4-halogenation sulfonyl phthalonitriles, and it is more 
desirable to consider as about 2-7 mols. If there is too little amount of the alkali used of a formula (III), 
unreacted 4-halogenation sulfonyl phthalonitrile may remain mostly according to the class of alkali of a 
formula (III) etc. On the other hand, even if it makes [ many ] the amount of the alkali used of a formula 
(III) exceeding said upper limit, increase of the yield of more than it and 4-phthalonitrile derivative of a 
formula (IV) cannot be expected, but the alkali of a formula (III) may become useless. 
[0092] Although it will not be especially limited as a reaction solvent if the dissolution of the alkali of a 
formula (III) and 4-halogenation sulfonyl phthalonitrile is possible, a methanol, ethanol, propanol, an 
acetone, a methyl ethyl ketone, diethylether, diisopropyl ether, a tetrahydrofuran, dioxane, benzene, toluene, 
a xylene, chloroform, dichloromethane, a trichloroethylene, a carbon tetrachloride, etc. are mentioned, and it 
can use combining 1 of sorts of these, and two sorts or more, for example. 

[0093] Moreover, it is desirable to perform the reaction of this path ** under existence of water, and it can 
also react by adding a correlation migration catalyst like sulfuric-acid hydrogen tetrabutylammonium, 
methyl-chloride trialkylammonium, and chlorination tetrabuthyl phosphonium. The reaction of 4- 
halogenation sulfonyl phthalonitrile and the alkali of a formula (III) advances more efficiently by this, 
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consequently 4-phthalonitrile derivative of a formula (IV) can be compounded more in a short time 
(manufacture). 

[0094] Although it is suitably set up according to the class of alkali of a formula (III) etc. and is not 
especially limited as reaction temperature, it is desirable to consider as about -5-70 degrees C for example, 
and it is more desirable to consider as about 5-40 degrees C. In such a temperature requirement, the yield of 
4-phthalonitrile derivative of a formula (IV) can be increased. 

[0095] Moreover, although reaction time also changes a little with the amount of the alkali used of a formula 
(III), reaction temperature, etc., it is desirable to consider as about 0.5-7 hours, and it is usually more 
desirable to consider as about 1-5 hours. In such time amount range, the yield of 4-phthalonitrile derivative 
of a formula (IV) can be increased. 

[0096] In [path **] path **, 4-phthalonitrile derivative of a formula (VI) is obtained by making 4- 
halogenation sulfonyl phthalonitrile (4-phthalonitrile derivative of a formula (I)), and the alkali of a formula 
(V) react. 

[0097] In the alkali of a formula (V), and 4-phthalonitrile derivative of a formula (VI), LI and L2 express 
independently a hydrogen atom or the alkyl group of carbon numbers 1 -4, respectively. 
[0098] In addition, as an alkyl group of carbon numbers 3 and 4, you may be the shape of the shape of a 
straight chain, and branching, and annular any. 

[0099] Especially as amount of the alkali used of a formula (V), although not limited, it is desirable to 
consider as about 10-60 mols as opposed to one mol of 4-halogenation sulfonyl phthalonitriles, and it is 
more desirable to consider as about 20-50 mols. If there is too little amount of the alkali used of a formula 

(V) , unreacted 4-halogenation sulfonyl phthalonitrile may remain mostly according to the class of alkali of a 
formula (V) etc. On the other hand, even if it makes [ many ] the amount of the alkali used of a formula (V) 
exceeding said upper limit, increase of the yield of more than it and 4-phthalonitrile derivative of a formula 

(VI) cannot be expected, but the alkali of a formula (V) may become useless. 

[0100] In addition, when using the alkali of the formula (V) of a liquid in ordinary temperature, the alkali of 
a formula (V) itself can also be made to serve as a reaction solvent using the excessive amount beyond said 
range. 

[0101] Moreover, as a reaction solvent, can use the alkali of the formula (V) of a liquid in said ordinary 
temperature, and also For example, distilled water, ion exchange water, ultrapure water, various water like 
RO water, a methanol, Ethanol, propanol, an acetone, a methyl ethyl ketone, diethylether, Various organic 
solvents, such as diisopropyl ether, a tetrahydrofuran, dioxane, benzene, toluene, a xylene, chloroform, 
dichloromethane, a trichloroethylene, and a carbon tetrachloride, are mentioned, and it can use combining 1 
of sorts of these, and two sorts or more. 

[0102] Although it is suitably set up according to the class of alkali of a formula (V) etc. and is not 
especially limited as reaction temperature, it is desirable to consider as about -5-70 degrees C for example, 
and it is more desirable to consider as about 5-40 degrees C. In such a temperature requirement, the yield of 
4-phthalonitrile derivative of a formula (VI) can be increased. 

[0103] Moreover, although reaction time also changes a little with the amount of the alkali used of a formula 
(V), reaction temperature, etc., it is desirable to consider as about 1-24 hours, and it is usually more 
desirable to consider as about 3-15 hours. In such time amount range, the yield of 4-phthalonitrile 
derivative of a formula (VI) can be increased. 

[0104] 4-phthalonitrile derivative of a formula (II), a formula (IV), or a formula (VI) is compounded 
through an above process [0] and above [1], respectively (manufacture). 

[0105] In addition, in said each process [0] and [1], after-treatment actuation of an extract, washing, 
recrystallization, etc. may be made to perform purification and/or isolation of each compound, respectively. 
Moreover, each compound (compost) obtained in said process [0-1] and [0-2] omits such after-treatment 
actuation if needed, and you may make it present degree process with it as it is. 
[0106] 4-phthalonitrile derivative of the formula (II) compounded by this invention (manufacture), a 
formula (IV), and a formula (VI) is a compound useful as a raw material of a phthalocyanine compound, 
respectively. The phthalocyanine compound (coloring matter) manufactured using these 4-phthalonitrile 
derivatives is extremely excellent in various properties, such as solubility to near infrared ray absorbing 
power and various organic solvents, and weatherability. Especially the property of such a phthalocyanine 
compound is characterized by introducing into the location of the 4th place of the benzene ring a substituent 
which was mentioned above. 

[0107] Moreover, the application of these 4-phthalonitrile derivatives does not stop at this, for example, is a 
compound very useful also as a raw material of various compounds, such as drugs and liquid crystal. 
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[0108] Now, an example of the manufacture approach of 4-BUROMO phthalonitrile of said formula (IX) is 
explained below. 

[0109] This 4-BUROMO phthalonitrile can be manufactured from 4-BUROMO phthalic anhydride 

according to the scheme of the following-izing 23. 

[0110] 

[Formula 23] 




(xn) Ox) 



[0111] According to this manufacture approach, 4-BUROMO phthalonitrile can be manufactured with easy 
and high yield. 

[0112] [2-0] Prepare 4-BUROMO phthalic anhydride of a formula (X) first. This 4-BUROMO phthalic 
anhydride is a comparatively easy and cheaply available compound. For this reason, 4-phthalonitrile 
derivative of 4-BUROMO phthalonitrile as a result a formula (I), a formula (II), a formula (IV), a formula 
(VI), and a formula (VII) can also be manufactured comparatively cheaply by using 4-BUROMO phthalic 
anhydride. 

[0113] [2-1] Subsequently, obtain 4-BUROMO phthalimide of a formula (XI) by making 4-BUROMO 
phthalic anhydride and an amide compound react. 

[0114] Here, by the approach of starting, although you may compound by the approach of heating 4- 
BUROMO phthalic anhydride in an ammonia air current, since ammonia gas is used for 4-BUROMO 
phthalimide, the actuation not only becomes very complicated, but it must pay careful attention to advancing 
actuation to insurance. Since the amide compound itself is used as a reaction solvent or it is only sufficient 
to add an amide compound to a reaction solvent (dissolution) so that it may mention later by using an amide 
compound compared with this, there are easier and an advantage that it can carry out to insurance, about the 
actuation. 

[0115] It is desirable for a formamide, a urea, an ammonium carbonate, etc. to be mentioned and to use a 
formamide especially also in these as such an amide compound, for example. 

[01 16] A formamide is a liquid in ordinary temperature and itself can be used for it as a reaction solvent. 
That is, 4-BUROMO phthalic anhydride can be added in a formamide (dissolution), and these can be made 
to react. Thereby, separately, since it is not necessary to use a reaction solvent, there is an advantage that 
reduction of the time and effort in composition (manufacture) of 4-BUROMO phthalonitrile and cost can be 
aimed at. 

[0117] Especially as amount of the amide compound used, although not limited, it is desirable to consider as 
about 1-10 mols as opposed to one mol of 4-BUROMO phthalic anhydride, and it is more desirable to 
consider as about 1 .5-3 mols. If there is too little amount of the amide compound used, unreacted 4- 
BUROMO phthalic anhydride may remain mostly according to the class of amide compound etc. On the 
other hand, even if it makes [ many ] the amount of the amide compound used exceeding said upper limit, 
increase of the yield of more than it and 4-BUROMO phthalimide cannot be expected, but an amide 
compound may become useless. 

[01 18] In addition, what is necessary is just to use the excessive amount beyond said range, in making the 
amide compound itself serve as a reaction solvent. 

[0119] Moreover, as a reaction solvent, a formamide (it is the amide compound of a liquid at ordinary 
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temperature) can be used, and also for example, benzene, toluene, a xylene, the aromatic hydrocarbon like a 
bromobenzene, a tetrahydrofiiran, ether like dioxane, etc. are mentioned, and it can use combining 1 of sorts 
of these, and two sorts or more. 

[0120] Although it is suitably set up according to the class of amide compound etc. and is not especially 
limited as reaction temperature, it is desirable to consider as about 60-200 degrees C for example, and it is 
more desirable to consider as about 90-160 degrees C. The yield of 4-BUROMO phthalimide can be 
increased in such a temperature requirement. 

[0121] Moreover, although reaction time also changes a little with the amount of the amide compound used, 
reaction temperature, etc., it is desirable to consider as about 1 - 8 hours, and it is usually more desirable to 
consider as about 2-6 hours. The yield of 4-BUROMO phthalimide can be increased in such time amount 
range. 

[0122] [2-2] Subsequently, obtain 4-BUROMO phthalamide of a formula (XII) by making 4-BUROMO 
phthalimide and ammonia react. 

[0123] These are made to react to it at the reaction of this process, adding 4-BUROMO phthalimide to the 
ammonia liquor which dissolved ammonia in the solvent. 

[0124] As a solvent which dissolves ammonia, for example, alcohols like distilled water, ion exchange 
water, ultrapure water, various water like RO water, a methanol, ethanol, and propanol, an acetone, a methyl 
ethyl ketone, ethyl acetate, a tetrahydrofiiran, dimethylformamide, various organic solvents like dimethyl 
sulfoxide, etc. are mentioned, and it can use combining 1 of sorts of these, and two sorts or more. 
[0125] Especially as amount of the ammonia used, although not limited, it is desirable to consider as about 
5-50 mols as opposed to one rnol of 4-BUROMO phthalimides, and it is more desirable to consider as about 
10-20 mols. If there is too little amount of the ammonia used, many unreacted 4-BUROMO phthalimides 
may remain. On the other hand, even if it makes [ many ] the amount of the ammonia used exceeding said 
upper limit, increase of the yield of more than it and 4-BUROMO phthalamide cannot be expected. 
[0126] Especially as reaction temperature, although not limited, it is desirable to consider as about -10-60 
degrees C for example, and it is more desirable to consider as about 0-20 degrees C. The yield of 4- 
BUROMO phthalamide can be increased in such a temperature requirement. 

[0127] Moreover, although reaction time also changes a little with the amount of the ammonia used, reaction 
temperature, etc., it is desirable to consider as about 1-24 hours, and it is usually more desirable to consider 
as about 3-10 hours. The yield of 4-BUROMO phthalamide can be increased in such time amount range. 
[0128] [2-3] Subsequently, obtain 4-BUROMO phthalonitrile of a formula (IX) by processing 4-BUROMO 
phthalamide with a dehydrating agent. 

[0129] It is desirable for a thionyl chloride, a phosphorus pentaoxide, phosphorus oxy chloride, 
phlyphosphate, triphenyl phosphine, a phosgene, an acetic anhydride, benzenesulphonyl chloride, etc. to be 
mentioned, and to use at least one sort in a thionyl chloride, a phosphorus pentaoxide, phosphorus 
oxychloride, phlyphosphate, triphenyl phosphine, and a phosgene especially also in these as this dehydrating 
agent, for example. By using these dehydrating agents, there is an advantage that it can react with sufficient 
yield under comparatively mild conditions. 

[0130] Especially as amount of the dehydrating agent used, although not limited, it is desirable to consider 
as about 1-10 mols as opposed to one mol of 4-BUROMO phthalamide, and it is more desirable to consider 
as about 2-4 mols. If there is too little amount of the dehydrating agent used, unreacted 4-BUROMO 
phthalamide may remain mostly. On the other hand, even if it makes [ many ] the amount of the ammonia 
used exceeding said upper limit, increase of the yield of more than it and 4-BUROMO phthalonitrile cannot 
be expected, but a dehydrating agent may become useless. 

[0131] In addition, when using the dehydrating agent of a liquid in ordinary temperature, the dehydrating 
agent itself can also be made to serve as a reaction solvent using the excessive amount beyond said range. 
[0132] Moreover, as a reaction solvent, can use the dehydrating agent of a liquid in said ordinary 
temperature, and also For example, the halogenated hydrocarbon like a methylene chloride, chloroform, 1,2- 
dichloroethane, and 1 , 1 ,2,2-tetrachloroethane n-hexane, the petroleum ether, toluene, benzene, and the 
hydrocarbons like a xylene The ketones like an acetone, a methyl ethyl ketone, and methyl isobutyl ketone 
Ethyl acetate, the ester like methyl acetate, diethylether, diisopropyl ether, A tetrahydrofiiran, ether like 
dioxane, an acetonitrile, The nitril like propionitrile, dimethylformamide, dimethylacetamide, Various 
organic solvents, such as hexamethylphosphoric triamide, dimethyl sulfoxide, a sulfolane, dimethoxyethane, 
N-methyl pyrrolidone, and l,3-dimethyl-2-imidazolidinone, are mentioned, and it can use combining 1 of 
sorts of these, and two sorts or more. 

[0133] Especially as processing temperature, although not limited, it is desirable to consider as about -10-60 
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degrees C for example, and it is more desirable to consider as about 0-20 degrees C. The yield of 4- 
BUROMO phthalonitrile can be increased in such a temperature requirement. 

[0134] In addition, you may make it keep processing temperature constant in said temperature requirement, 
and may make it change it if needed. 

[0135] Moreover, although the processing time also changes a little with the amount of the dehydrating 
agent used, processing temperature, etc., it is desirable to consider as about 0.5 - 8 hours, and it is usually 
more desirable to consider as about 1 - 5 hours. The yield of 4-BUROMO phthalonitrile can be increased in 
such time amount range. 

[0136] The above processes [2-1] 4-BUROMO phthalonitrile is compounded through - [2-3] (manufacture). 
[0137] In addition, in each process [2-1] - [2-3], after-treatment actuation of an extract, washing, 
recrystallization, etc. may be made to perform purification and/or isolation of each compound, respectively. 
Moreover, each compound (compost) obtained in each process [2-1] - [2-3] omits such after-treatment 
actuation if needed, and you may make it present degree process with it as it is. 

[0138] As mentioned above, although explained based on the manufacture approach of 4-phthalonitrile 
derivative of this invention, and the operation gestalt of 4-phthalonitrile derivative, this invention is not 
limited to this. 

[0139] For example, you may make it add the process of arbitration in this invention if needed. 

[0140] In addition, the manufacture approach of 4-phthalonitrile derivative of this invention is applicable 

also to composition of for example, 3 -phthalonitrile derivative, the phthalonitrile derivative which has a 

substituent in two or more locations. 

[0141] 

[Example] Next, the concrete example of this invention is explained. 

[0142] (Example 1) <0> 4-BUROMO phthalonitrile was obtained as follows first. 

[0143] <0-l> 90.8g (0.4 mols) of 4-BUROMO phthalic anhydride was added to formamide 450g (ten mols), 
it was kept at 120-130 degrees C, and was stirred for 3 hours. 

[0144] After reaction termination, after cooling reaction mixture to a room temperature, the crystal which 
400-mL(s)-added the methanol to this reaction mixture, and deposited was carried out the ** exception. 
After a small amount of methanol washed the obtained crystal, the air dried of it was carried out overnight. 
[0145] This obtained the white crystal of 76.9g 4-BUROMO phthalimide (235-236 degree C of mp(s)). 
[0146] <0-2> Next, it added to 28% aqueous ammonia solution 400mL small quantity every, having cooled 
this 4-BUROMO phthalimide 76. 9g (0.34 mols), and keeping at -5-0 degree C. Then, it stirred under the 
room temperature overnight (8 hours). 

[0147] After carrying out the depositing crystal a ** exception and washing it in order of distilled water and 
a methanol after reaction termination, it was made to dry using an infrared lamp under reduced pressure. 
[0148] This obtained the white solid-state of 74.5g 4-BUROMO phthalamide (209-210 degree C (dec.) of 
mp(s)). 

[0149] <0-3> Next, it was dropped at it, having applied [ 91 .2g (0.77 mols) ] it to dimethylformamide 
(DMF) 360mL kept at 5-10 degrees C under ice-cooling for 30 minutes, and stirred at this temperature for 1 
hour. 

[0150] Subsequently, it added to this solution small quantity every, having cooled 4-BUROMO phthalamide 
74. 5g (0.31 mols), and keeping at 0-5 degrees C. Then, it kept at 5-10 degrees C, stirred for 1 hour, and 
stirred under the room temperature further for 2 hours. 

[0151] After pouring reaction mixture into iced water after reaction termination, carrying out the depositing 
crystal the ** exception and distilled water's washing, it was air-dry under the room temperature. 
[0152] Recrystallization actuation from toluene and n-hexane was performed to the obtained crystal. 
[0153] This obtained the white crystal of 60.0g 4-BUROMO phthalonitrile (139-143 degree C of mp(s)). 
[0154] <0-4> Next, 4-BUROMO phthalonitrile 33.5g (0.16 mols) was dissolved in dimethylformamide 
(DMF) 325mL. 

[0155] Subsequently, 44. 8g (0.32 mols) of potassium carbonate and benzyl mercaptan 20. lg (0.16 mols) of 
the following type (VIII- 1) [the inside of a formula (VIII- 1) and R1=H] were added to this solution. 
[0156] 

[Form ula 24 ] 



*0 
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[0157] This mixture was heated, and after keeping at 70-80 degrees C and stirring for 3 hours, it cooled to 
the room temperature. 

[0158] Then, after pouring reaction mixture into iced water, carrying out the depositing crystal the ** 

exception and distilled water's washing this crystal, ventilation desiccation was carried out at 50 degrees C. 

Furthermore, recrystallization actuation from toluene was performed to the obtained crystal. 

[0159] This obtained 4-benzyl thio phthalonitrile 34.3g of the following formula (VII-1) [the inside of a 

formula (VII-1), and R1=H] as a white crystal (139.5-141 degree C of mp(s)). 

[0160] 

[Formula 25] 



[0161] <0-5> Next, 4-benzyl thio phthalonitrile 25. Og (0.10 mols) was added to acetic-acid water-solution 
250mL (acetic-acid 210mL+ water 40mL), and it cooled at 5-10 degrees C by the iced water bath. 
[0162] Chlorine gas 22. 5g (0.32 mols) was introduced into it over 1 hour, maintaining this temperature in 
this solution, and it stirred at this temperature after introductory termination for 1 hour. After pouring this 
reaction mixture into iced water and stirring it for about 1 hour, the depositing crystal was carried out the ** 
exception. 

[0163] After washing the obtained crystal in order of water and isopropyl alcohol, ventilation desiccation of 
it was carried out at 40 degrees C. 

[0164] thereby — the following formula — 4-chloro sulfonyl phthalonitrile 16.6g of (I [the inside of a 

formula (I) and X=C1]) was obtained as a white crystal. 

[0165] 

[Formula 26] 



[0166] The analytical data based on NMR and mass analysis of this 4-chloro sulfonyl phthalonitrile are 
shown below. 

[0167] 1 H-NMR(CDCB): 8.48(d), 8.42 (dd), 8.16 (d) 
MS(m/e):226(M+) 

[0168] <1> Next, it kept at 5-10 degrees C under ice-cooling to 28% aqueous ammonia solution 40mL, and 
4-chloro sulfonyl phthalonitrile 4.1g (18mmol) was added small quantity every. It stirred under the room 
temperature after addition termination overnight (8 hours). 

[0169] Subsequently, again, it cooled at 5-10 degrees C under iced water, concentrated hydrochloric acid 
was dropped, and pH was adjusted to 1-2. After it carried out the depositing crystal the ** exception and 
distilled water washed, ventilation desiccation was carried out at 50 degrees C. Recrystallization actuation 
from distilled water was performed to the obtained solid-state. 

[0170] thereby - the following formula - 4-sulfonamide phthalonitrile 2.6g of (VI [the inside of a formula 
(VI) and L1=L2=H]) was obtained as a light yellow solid-state (187-188.5 degree C of mp(s)). 



[0172] In addition, the yield from 4-chloro sulfonyl phthalonitrile of 4-sulfonamide phthalonitrile was 69%. 
[0173] (Example 2) 4-sulfonamide phthalonitrile was compounded like said example 1 except having 
changed the reaction condition in said process <1>, as shown below. 

[0174] In said process <1>, after adding 4-chloro sulfonyl phthalonitrile to aqueous ammonia, it stirred at - 
5-0 degree C for 16 hours. 

[0175] In addition, the yield from 4-chloro sulfonyl phthalonitrile of 4-sulfonamide phthalonitrile was 59%. 
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[0176] (Example 3) said process <0-5> — setting — chlorine gas - instead of ~ bromine liquid ~ using ~ 
bromine liquid - an acetic-acid water solution - having been dropped ~ things ~ except ~ said example 1 - 

- the same carrying out - said formula - 4-BUROMO sulfonyl phthalonitrile of (I [the inside of a formula 
(I) and X=Br]) was compounded. 

[0177] 4-sulfonamide phthalonitrile was compounded like said example 1 using this 4-BUROMO sulfonyl 
phthalonitrile. 

[0178] In addition, the yield from 4-BUROMO sulfonyl phthalonitrile of 4-sulfonamide phthalonitrile was 
62%. 

[0179] (Example 4) said process <0-5> - setting — chlorine gas - instead of - iodine liquid - using - a 
reaction condition - as follows - having changed — except — said example 1 - the same ~ carrying out - 
said formula - 4-iodine sulfonyl phthalonitrile of (I [the inside of a formula (I) and X=I]) was compounded. 
[0180] In said process <0-5>, 4-benzyl thio phthalonitrile was added to the acetic- acid water solution, and 
was heated at 35-40 degrees C. Maintaining this temperature for iodine liquid in this solution, it was 
dropped over 3 hours and stirred at this temperature after addition termination in it for 1 hour. 
[0181] 4-sulfonamide phthalonitrile was compounded like said example 1 using this 4-iodine sulfonyl 
phthalonitrile. 

[0182] In addition, the yield from 4-iodine sulfonyl phthalonitrile of 4-sulfonamide phthalonitrile was 60%. 
[0183] (Example 5) said process <1> - setting - an aqueous ammonia solution - instead of - 75% 
dimethylamine water solution 40 — except for having used mL — said example 1 — the same — carrying out - 

- said formula - 4-sulfone dimethyl amide phthalonitrile of (VI [the inside of a formula (VI) and 
L1=L2=CH3]) was compounded. 

[01 84] In addition, the yield from 4-chloro sulfonyl phthalonitrile of 4-sulfone dimethyl amide phthalonitrile 
was 71%. 

[01 85] (Example 6) 4-chloro sulfonyl phthalonitrile was compounded like said example 1 . 
[0186] This 4-chloro sulfonyl phthalonitrile 4.1g (18mmol) was added to 0.0 1M hydrochloric-acid water- 
solution 50mL small quantity every. It stirred at 5-10 degrees C under ordinary pressure after addition 
termination for 2 hours. 

[0187] The specified substance was extracted from saturation sodium chloride water-solution 50mL and 
dichloromethane lOOmL after reaction termination, and the organic layer was condensed under reduced 
pressure. 

[0188] This obtained 3 of the following type (II), and 2.6g of 4-dicyano benzenesulfonic acid as a white 
solid-state. 
[0189] 
Formula 28] 



[0190] In addition, the yield from 4-chloro sulfonyl phthalonitrile of 3 and 4-dicyano benzenesulfonic acid 
was 69%. 

[0191] (Example 7) 3 and 4-dicyano benzenesulfonic acid was compounded like said example 6 except 
having changed the reaction condition, as shown below. 

[0192] 4-chloro sulfonyl phthalonitrile was added to the hydrochloric-acid water solution small quantity 
every, and it stirred at 45-50 degrees C under ordinary pressure after addition termination for 4 hours. 
[0193] In addition, the yield from 4-chloro sulfonyl phthalonitrile of 3 and 4-dicyano benzenesulfonic acid 
was 62%. 

[0194] (Example 8) 4-chloro sulfonyl phthalonitrile was compounded like said example 1. 
[0195] This 4-chloro sulfonyl phthalonitrile 4.1g (18mmol) was added to 1.0M sodium-hydroxide water- 
solution 40mL small quantity every. It stirred at 5-15 degrees C after addition termination for 4 hours. 
[0196] The specified substance was extracted from saturation sodium chloride water- solution 50mL and 
dichloromethane 1 OOmL after reaction termination, and the organic layer was condensed under reduced 
pressure. 

[0197] thereby - the following formula - 3 of (IV [inside [ of a formula (IV) ], Q=Na, n= 1]) and 4-dicyano 

benzenesulfonic acid sodium 2.9g was obtained as a white solid-state. 

[0198] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/3/2006 




JP,2003-055335,A [DETAILED DESCRIPTION] 



Page 15 of 16 



Formula 29] 




(Iff) 

S03<G) 1Al 



[0199] In addition, the yield from 4-chloro sulfonyl phthalonitrile of 3 and 4-dicyano benzenesulfonic acid 
sodium was 73%. 

[0200] (Example 9) 3 and 4-dicyano benzenesulfonic acid sodium was compounded like said example 8 
except having changed the reaction condition, as shown below. 

[0201] 4-chloro sulfonyl phthalonitrile was added to the hydrochloric-acid water solution small quantity 
every, and it stirred at 50-60 degrees C under ordinary pressure after addition termination for 6 hours. 
[0202] In addition, the yield from 4-chloro sulfonyl phthalonitrile of 3 and 4-dicyano benzenesulfonic acid 
sodium was 65%. 

[0203] (Example 10) Instead of the sodium-hydroxide water solution, the same actuation as said example 8 
was performed except having used 0.5M calcium-hydroxide water- solution 40mL. 
[0204] thereby — said formula — 3 of (IV [inside [ of a formula (IV) ], Q=calcium, n= 2]) and 4-dicyano 
benzenesulfonic acid calcium 2.7g was obtained as a white solid-state. 

[0205] In addition, the yield from 4-chloro sulfonyl phthalonitrile of 3 and 4-dicyano benzenesulfonic acid 
calcium was 70%. 

[0206] (Example 11) Instead of the sodium-hydroxide water solution, the same actuation as said example 8 
was performed except having used 1 .0M ammonium hydroxide water- solution 50mL. 
[0207] thereby - said formula - 3 of (IV [inside [ of a formula (IV) ], Q=NH4, n= 1]) and 4-dicyano 
benzenesulfonic acid ammonium 2.8g was obtained as a white solid-state. 

[0208] In addition, the yield from 4-chloro sulfonyl phthalonitrile of 3 and 4-dicyano benzenesulfonic acid 
ammonium was 68%. 

[0209] (Example 12) Instead of the sodium-hydroxide water solution, the same actuation as said example 8 
was performed except having used 1 .0M hydroxylation triethyl ammonium water-solution 50mL. 
[0210] thereby - said formula - 3 of (IV [inside [ of a formula (IV) ], Q=(CH3CH2)3NH, n= 1]) and 4- 
dicyano benzenesulfonic acid triethyl ammonium 3.8g was obtained as a light yellow solid-state. 
[021 1] In addition, the yield from 4-chloro sulfonyl phthalonitrile of 3 and 4-dicyano benzenesulfonic acid 
triethyl ammonium was 71%. 

[0212] (Example 13) Instead of the sodium-hydroxide water solution, the same actuation as said example 8 
was performed except having used 1 .0M hydroxylation triethanol ammonium water-solution 50mL. 
[0213] thereby - said formula - 3 of (IV [inside [ of a formula (IV) ], Q=(HOCH2CH2)3NH, n= 1]) and 4- 
dicyano benzenesulfonic acid triethanol ammonium 4.5g was obtained as a light yellow solid-state. 
[0214] In addition, the yield from 4-chloro sulfonyl phthalonitrile of 3 and 4-dicyano benzenesulfonic acid 
triethanol ammonium was 73%. 

[0215] (Example 1 of a comparison) In said process <1>, although composition of 4-sulfonamide 
phthalonitrile was tried like said example 1 except having used 4-mesyl phthalonitrile of the following type 
(XIII- 1) instead of 4-chloro sulfonyl phthalonitrile, 4-sulfonamide phthalonitrile was not obtained. 
[0216] 

[Formula 30] 




(XH-l) 



[0217] (Example 2 of a comparison) In said process <1>, although composition of 4-sulfonamide 
phthalonitrile was tried like said example 1 except having used 4-tosyl phthalonitrile of the following type 
(XIII-2) instead of 4-chloro sulfonyl phthalonitrile, 4-sulfonamide phthalonitrile was not obtained. 
[0218] 

[Formula 3 1 ] 




(xn-2) 
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[0219] 

[Effect of the Invention] As stated above, according to this invention, 4-phthalonitrile derivative can be 
manufactured with easy and high yield. 

[0220] Moreover, the yield of 4-phthalonitrile derivative can be raised more by choosing suitably the class, 
reaction temperature, and reaction time of the starting material used for a reaction. 
[0221] Furthermore, said effectiveness can be further raised compounding 4-phthalonitrile derivative (4- 
halogenation sulfonyl phthalonitrile) shown by the formula (I) which is starting material from 4-BUROMO 
phthalonitrile (manufacture), and by compounding this 4-BUROMO phthalonitrile from 4-BUROMO 
phthalic anhydride (manufacture). 



[Translation done.] 
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[ffcl 13 

NC X1 »' 

J'-^^^c^ v 30 



C-ffc l 3 3 



NC- 



so 2 x 



[3C ( I ) XW. ^ny>J|^It. ] "C^Sti 

&T~c . fln*#fi?-f & C 4 tc «£ o , tibs ( n) 
[{bi 2] 

NC- ^ 

(n) 



NC 




so 3 H 



t?Z>4-?$u~b>) ;i>gS#i*©$¥jg:£j$,, 

[00 13] (2) iiulBS ( I ) -C^3tt£4 -7* 

-7 o*cr*4±se ( i ) &tiaiS©4 -7 z o- h y;u 

[0014] (3) fuss ( 1 ) -c^3ft&4 
Pi h y frmmftvmfcftM&fcictov&mmt, 2 0 

#~5B#f?B-C&S±IB ( 1 ) (2) &ClBi8©4- 

f y;i>i§aSft©$!jg;frft 0 

[0015] ( 4 ) TIBS; ( I ) 50 



NC 
NC 




CO 



so 2 x 



[S (I ) Xti, "Py»l^t. ] t?^3tt 
&4 -7$a~ b y*MWtt&. TIBS (in) r^3 

n57W; 4£Kl£3ti\ TIBS (IV) -C7fc3tl£4 

* a x h y j|*|«#(Dt!!££&. 
[<bl4] 

(Q) 1/n -OH (m) 



Hfcl 5] 
NC 



NC 




(nr) 



S03<Q) 1ft , 



[S (III) . S (IV) Q». T^*y^B^> 

r * * y ±S^)SMT $ tc am 4 r > * ~ a £ & l . 

[0 0 16] (5) MIBS ( I ) "C^3ft£4 
a- h VH,9m#t. juSES (III) "C^StlST^* 
y 4 ©SlSfigtt. - 5 ~ 7 0 -cr* S±I3 ( 4 ) (CIB 

[0 0 17] (6) itijtBS ( I ) -C^3*l&4 -7 3? 

a- h y;upj»f*4, iiulBS (in) 

y 4 ©kjswnhb:. o . 5-7 mm-c& s±ib < 4 ) a 

fc» ( 5 ) tasts© 4-y*u~\-'j frmmfromMX 

m. 

[00 18] (7) iiulES ( I ) -C^^54 -7* 
a-hy;mi§{*4. BtriBS (in) r^stisr;u* 
y4©sj*;« < *©??£T-r?T£c:bns±iB (4) &c> 

L/ (6) ©tJ-rnMcfB«8©4 -7$a- h y;l/gf^ft 
©§¥£;£)£. 

[0019] ( 8 ) TIBS ( I ) 
Utl 6] 

NC- 

^ CD 
NC x ^* ! *^S0 2 X 



xx 



ts ( i ) xu, »ay>m**:&r. ] r^sn 
S4-7^n^hyiUii^(*4. tibs (v) r^3n 

47;U*y 4£Klt;3ti\ TIBS (VI) tS3tl54- 
7*a; h y;utl*«s*»SC 4 4 -73» 
n- h y;m»f*©«j»^ 0 
[<bi 7] 

NL 1 L 2 -H (2) 

tfbi 8] 



7 




Cm) 

SQ 2 NL 1 L 2 



[S (V) , j£ (VI) ip s L, fcitfL, tt, 

Ito ] 

[0 02 0] (9) MieS; ( I ) V^2tlZ>4-7 2 

p-h'^HWfti, mftiR (v) -c^stiir^^y 

i©S(6«tt«, -5-7 0 9 Cr&£±fS (8) CCfBtR 

[0021] do) milBS; ( I ) ~C7ft$tiZ>4-7 
2u~bv>wmfct. BuiBSC (v) riSSftSy** 

y£©fij£B#IBtt* 1^2 4B#|fflr*S±iB (8) */c 
« ( 9 ) &ClB3$CD4 - 7 5r n~ h U ;bBt«tt<DH££ 

So 

[0022] (in mnE^vy>m=F-u, t&mm* 

T&S±IB ( 1 ) ( 1 0 ) C0CiTtl^CClBtgCD4 

[0023] (12) (jsbs; ( i ) rssn^4-7 

TIBS; (VII) 

lit I 9] 




Cm) 



[s (viD Rti, **/a : f i */c«eaR»i-4<o 

r;i/^;uS^-r o ] T^3ft&4 -?£p~ M;;UR 

cncc j: of#6n/c^cor £>£±ta ( i ) u^o 
(in ©c^rn^tciB*S(D4-7^p^ h vfrmmt* 

[0024] (13) jtulB^ P y >^F*fl8BBWc« 

buIBS (vii) t^3*i£4-:7#P~ h U;U§fz»tt<h 
lg)$43tt£±§B (12) icim<D4-y$v^b V)vm 

[0025] (i4) mm\z> mm, ?uv*>m 

<D*>*><D>PU< th l«T*S_LiB (12) Sfc« ( 1 
3 ) tcBB«C04 -7^a^h'j 

[0 0 2 6 ] (15) BUfBm%$tf$*W«^«CCffl 

<D^tt< <fcfc l»C**±iB (12) ( 1 4) CD 

l^n^CC|B*SCD4 -7^P^h'J ;UR*gftcDS!£ji# 

[0027] (i6) areas; (vn) r^Sti^- 
*7 5u^ b »;;u<t, tibs (viii) tssns^>^ 
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/c&CDr#>£i:fB (12) (15) <Dl>Tft*>HC 

[ft2 0] 




CH 2 SH (BH) 



[X (viii) cp, Rtt, mriBS (vii) ctp5]«<Dg&S 
^r^-To ] 

10 [0 02 8] (17) |JBB^>^;Uyjl/^7^^>R3| 

g»SR*^>-t2>iao4a(D{4a&cw*r^±ia 

(16) tClB$gCD4 -7^n^h<j ;UR^ff(DM@^ 

[0 02 9] (18) arear^* »; \t % mmt) v 

1. 8-^nft^^P [5, 4, 0] -7-^>r r -fe 

1, 5 -isTIf VZsfU [4, 3, 0] 
>©5%<Dd>«C< l@T>&&_h!B (16) 

(17) CCIBISCD4 -7^or.hy ;t^2»f*o$Sjg;£ 
20 & 

[0 0 3 0 ] (19) B?fB4 -7U*:7 h V )V 

tt, 4-^o*jfc*7*ji/»*e>»6tifcfe©r*4± 

IB ( 1 6 ) &t> L ( 1 8 ) 0DC>-rn^tc8B«O4 - 7 2 

p^ h y ;Hi(*©SSMo 

[0 03 1] (2 0) milB4 - ^0^7 ^D-h'J;l/ 
tt, 4-^P*&*7*;l'ffi<ty ^ Kft^B5<b*El£3 
4 -:/p^?£;W * K£?#, gylB4-^ 
p^;?£;M ^ K&T>*~T<h*KJC&S'B\ 4-^n 
«wr$F*», mtZ4-7u*y2)\,T 

JbE ( 1 6 ) ( 1 9 ) <0^m^CcgBtt<04 -7 

[0 03 2] (2 1) 81 §BT 5 Fit&toiZ. AT 
5 FT**±BB (2 0) &ClBt&04-:7£P^h y;UR 

[0033] (22) mstMimt. mi** -to* 

Sr&£_tfB (2 0) Sfcte (2 1) KiB*SCD4-:7# 
40 nr.FU;Hiai#cD«Jt»ffi Q 

[0 034] (2 3) ±K ( 1 ) ttOL (2 2) <ZH> 

rti^tcfBtto4 - y zu^ b »; ;usiaw*©Kjfi^ffitc 
j: o sas s n it c t z #m t -r a 4 - 7 * d ^ h * m 
mi*. 

[0 03 5 ] 

mwvmmmm] &tf. $^04-7^^ b »; 

[0 03 61S (II) , a (IV) feJ:CKS; (VI) <D4 - 

50 y$v~ b *j)i<mmmz. -en^n, Tta{L2 



(6) 



1 fc^r<fc5&^B®^®0C<fc9, SC ( I ) ©4-7 * [0 03 7 
Zu^\.*))[,mmW, Tftto'fc, 4-^ny>fbx;b^ [{t2 1] 
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"XX 

CI) 
+ 

lQ) 1Al -OH 

(m) 



® 



NC 



SQ3(Q) 1Jh 




(n) 



can 



(21) 



[0 0 3 8 ] [0] $lT\ 4-^uy>itX)V*~>\, 
yjtu^hyn, (5£ ( I ) ©4 - 7*n:=- h »J^R3» 
ft) StAIST*. 

[0 0 3 9] CCt, 4-Any>ftx;^^7^D 
[0 040 ] c<£>4 -Any>jtx^t^;^ ^n^. 

NC„ 



* yjUt W*K % TfBib2 2«c^TJ:5CC, St (IX) CD 
4-:/n^7 2u^ h »;;u#»e>, (vii) ©4 - 7£ 

[0 04 1] 
20 [ft2 2] 



NC 




Br 




CHaSH 



(M) 



NC 



NC 




SCH 2 ' 

Can) 




NC 



NC 



[0 04 2 ] [0-1] ^f, TJ^^STt, S 
(IX) CD 4 —zfu^ty £ V V^t. ^ (VIII) <D*< 
>^;l/^^^77 r 5r >»a»fti*Sl£S-!±-5 C ice J:0 , 
5£ (vii) ©4 -7#d~ h ';jURi»#*»5. 
[004 3 3 S (VII) <D4-7£p~ hy;l/g|2»ftCD 




so 2 x 



(I) 



50 



;k 4-^nn73?n-F , JJk 4-3— K7^pr-h 
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[0 0 4 4 ] 4 -7u*:7 b VMt* 
*p«^a;l>S£2gALft:fe<D, gtf>TK 

[0 04 5] C<Dtctb, ffl^ttliur, 4-^P^&^ 
£p^b y;U£fflt><St<!:Gcj;D 4 ^ (vii) fcj:^ 
( I ) OA -v h y ;uif zSf*c>£/-£ C7*p^ h 

V)imm»^<Dmm) , m^xa. s (id . (iv) 
*St»»S (vi) ©4-7^p^h';;Hf»ft(Z)^ io 

[0046] 4 -^0*7 h y JKD^J& 
(MS) ^fficcoc^T^, ^ (ii) % s; (iv) fc^t^S; 
(vi)o4-^^n^h y )mmfc<DmM^m<Dmm* 

[0 04 7 ] (vill) -C^2n^^>^MJ^ 

m& l -4©r;^;H^^ 0 

[0 04 8 ] i£m$k3. 4<DTJl^)mtbX 

[004 9 ] I»SR^7^+JH<D«^, 

Tfe<fcl^, «ptc, 4ffi&t^A3ftTl>6<DaW£l/ 
c> 0 Tttfr^ cotl^, 5£ (viii) o^>^;u^;i/^7 

7^>if($iittt 4 — )i>#7$>mm 

[00 5 0 ] C<D£5&RiP7kmm?X&&'<>zs)l>jt 
4 — t>i?)\'J)l>t?7'5t>m&fc%:m^2> 
ci^CcfcD, mhtitt (vii) <D4-y$v~bVfr 
Wm»£* f»t^^py>^i©S£MJ:^± 30 

[005 i ] *xg [o - i ] cctec^r. 7^*y»» 

y^A, rtftMb^i/v^ Tk^t-^hy^A, TkMit 
y^-OA, jkfRfb^i/^A, **{br;i/5-^A»; 
£A(D<fc5fcfcSt$SS, h'Jx^TSX h'^Pb' 
;l/T = >, b »J 5 X b*y^>, b"-^y^>, 

[5, 4, 0] - 7-^>f-fe> (DBU) , 1, 5- 
^Ttft'^P [4. 3, 0] - 5-y*> (DBN) 

it, ft»#y>A. KK^-hy^A, *3Rfb^hy-5 

A v b-y^>, 1, 8 -^Tif fc'^P [5, 4, 0] 
-7-^>f s -fe>, 1, 5-^Tift*^D [4, 3, 

o] -5 - s*>*m^z><DJ)W£n<\ */c, cne> 
or^'jit i«a/cw2afei±«:fi*^t>i±rflaii 50 
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[0 05 2]7^yo««liUttt, »fC|R5£3*i 
ai»*J, ^>t>;u>;u#:/#>§§2»{*l *;uc*for, 
Wfctf, 1-1 0*;uSfi<fT L< 4 1-5 

©ffiJHBISHfcfc^r, 4-yp^7^D^hV^i^ 

[0053] ttte, r** y i or, w$ys«£<£fflir 

[0 054] Sfc. StS^i Lttt. 9uiEW«<fig* 
ffli^ci^^^ &{b^u>. ^dp 

*;UA, 1. 2-^^ppx^> ( 1, l, 2, 2 -f- 

h^^PPxdf>coa:5«c^ny>{bK{b*^H, n- 

>cDct^^^b*^S, y*feh>, ^^x^^h 

tf + tf^OJcS&x-f-n'St 7thxhiJ;l/ % 7'Pb' 
^-r. h y ;ucoj:^^:^ h y ^^w^A7$ 

^y^y> ? y>^cD&ffiW«^^&f6n, cti 

[0 0 5 5 ] SJCtaSiUrW, titter, 
mtf, 3 0^12 0Xiait5©W*l<, 6 0 

Kffltcte^r, s; (vii) co4 h y^nvflc 

[0 05 6] Sfc, SJC^Mfc. 7^*y0«fflE S 
l&Hlt«(CJ:Q«RFJ|Q:&a»s t 0. 5^8fifflg 

[0 05 7] [ 0 - 2 ] ;jWC, HWc»«**fcWBl«: 
5£ (VII) 04-7^n^MJ 

JS31±, cntCcfc^, 4-^py>jbx;l/^^;u-7^p 
^-h y;i^ (5$ ( I ) <D4-y$u~v v^mww) 

[0 0 5 8 ] Apy>^tt 0d*tf, S^T-, "7 v 
[0 0 5 9 ] «fCC, ^py>^iUttt, i^^T-^ 



(8) 
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[0 0 6 0] «flWX*»l>T»6ti4S ( I ) X 
jWWKJSW-t*^ - ^aaxw^^n^ h y ;u 

arr*x« [ i ] ccfcivr, s (id t a (iv) 

I** (vi) ©4-7 jrn^hiJ^RSW**. <tOS«*» 
o£OiSi>JK*Tf#SC£#rSS. 10 

SC(vii) <D4-:7*p^h yjl/MWCcSMS* 

[0 0 6 2] ^ay>^OifflIt Lttt, SC (VI 
I) ©4-7*Oih'J ;H»K**w p y >^co«B 

5£ (vii) ©4--7^a^f> y;i/Sf^fla ^;uc#t 20 
It, ilS, 1-5 0*;U«K£TS<D##SI,<, 2 
-2 0^;HMSi^^(D^J:DSf*Ul>o tcDJcSft^ 
uy^offifflllMfcfci^, (vii) CD4-7 
3? nr. h y;i/^zii$^e>4 - ^py>lbx;u^^;u-7 3? 

4. 

[0 0 6 3] «^**te«M*St?$*W«»«K:ffl 

ft6©&£JEl>£C£teJ:^ 5$ (vii) CD4-7*n 

4-^ny>jtx;i/^^;v^^n^h y 
[0064] C©Mi**fc6i**W«««i©iB^Jt 

tim sait <«»tb) m«> i : i ~ i 

0 : im&£TZ<D&0*L<. 3:1-7: liRi 
T4<D**J:0»SIA». cfte>©gB^J:b£ijiB®B£T 40 
4C S; ( I ) cD4-^3?n^ h yjl/R«ft*> 

[0 0 6 5 ] ccdJ: 5 

[0 06 6]i/c, d*imNlcfBl)6tiiffMHI 
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— f-Jb, i/>f f;Ux— f h7b FP77 
[0 0 6 7] *Ifi [ 0 - 2 ] SulHTk^v (VI 

1) <o4-v$u~ v yimswu^KcSEti/r, 

<, 3-2 5*;l/gaitt*±5icffiffl"r4co*«J:l3» 

*OflW«^tt-rSf4i, *KI£cdS; (VI 
I) 04-7 ^d^h y^Ra»ft*i^<g|#TS»^ 
*So ituiB±i®fiI£Sl*T^< L 

£fm^«A-f £ft:WT\ *ftJ£Lh, 4-^ay>{bx 

[0 0 6 8 ] KJ£»flE<b Ittt, ^py>^0«Rf 

1 0-6 O'CgSir £CDj&iJ?4U<, 0-4 0°CHg 

4 -AP^>{tX;^o;b7 ^?P^ h y ;KDiRfi^r 

[0 0 6 9 ] * ft:, JSlSBffa (^n^>^<D|yfBK* 
**** fc WfJE«*dt?**W^«*^<D«AI^ 

JMr5*** ilS, 2 0^-5 i^rafflKi-r u 
<, 0. 5-3NWa*4 , J-»©3WJ:i)»*LC». C© 

[0 0 7 0 ] [1] acfc, 4-^Py>ft^^*r.;l. 
7»Pih«;;^ ftgB®~®tc<to, S;(n) , 
S; (iv) fccfco'S; (vi) ©4-7^p^h y^MWf* 

[0 0 7 1 ] 4-^u¥isit*)V^~)\,y v V)i 
(3: ( I ) ©4-:7£P^ h y;bBta»tt) OCfcOT, ^ 

S [ 1 ] (ctoi^r, 5£ (11) , * (iv) (v 
1) C04-7^n^h yjl/R#(*<DJRJi*»A3-a-4C 

[0 0 7 2 ] filT, »ffl»©-»c:iK: % *ti-ew»w 

[gS§0] S!S0-c«, 4-Apy>|t^W^^7$ 
P^h'j^ ( I ) ©4-7^P^h y;ussa»*) 

*, «*ft:»r^y©ffarFr, jp*»*P"rsctcc 

£9, ^ (II) (DA-VZU-Y y;i/Ra»#*f#s. 
[0 0 7 3 ] *ffl»©OSj£«:*jC»T, iSS^TJl/^ 

y», M«iLrffiflisn*fc<or*o, fofiti 



15 

)ly%u^ V yjH ^fc;WC*tOT, ilS, 0. 001- 
0. 2^Hia4t50»*l<, 0. 0 0 5-0. 

teTU'* y (DffiJBfiffiBK&^r. 4 -^uy>{bxji/ 
MIL igfRK* M««#9V6ft. c*ie>cD5^CD, 

i «*fcw 2 n&±zmfr<£t>itxm^z c ±&xz 

[00 7 5 ]-^ TWjilttt, *BKfc 

{bvy*s/«jAWw^ti, cne><D5t<z>, its 
coo7 6] sjasaiiurtt, aw** 

fitt** RO#*<D*«*. CCD 
[0 07 7 ] Sfc. ***tfW*»«CCfflC^tl4W« 

>, ^**U*>, ^>*?>, h;ux>, *5>u>, £>n 
[0 0 7 8 ] 3 6(c % ^S&CDrte, SJCE*J«ctiCC. ft 

[0 07 9 ] £/c v *CD<£fflS£LTte, ^CRg^ft 

4 -^M3y>{bx;u^r.;i/7^?nr. h y ;n ^ 
;Uc*tUT, MS, 1^1 O-eJUgKi-rSO^JffasU 

imtr^i, *J5l£cD4 -AP^>ftX^^^.;l/ 
7jrpiF«;l/^<jSffT4»^*4. — *CD 

a ( ii) <D 4 - ^ * n ~ h y ;u«3W*©jR«o*»^m 

[0 08 0] JSJSaSMEi LT**ffll>SW&K: 

[0081] an*»»jgj£«:tew5aft (sjcsk) t 
itB, i$/c«r;^ y ©sa^(c j; oat sss 
wjciweatittc^, -5-7o°c;gg<h 

fWffiK, 5-3 O e CfMK<tT£cD#J:0*?g 
0i> o c<DJ:5ftfig|SHCctei>r, 5*;(ii)cd4~7 
^r-hij jum zgftcDiRfiSrti*; Stisctmi. 
[008 21 Sfc JP*»JB5l£K:*JW4^lffl (Kit** 
IB) <>> Ki)kBr;i/*y0ttfflI, SlCUeVficKO 
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C^J^&iSlffllBHtete^T, Si (ii) <D4 £nx 

[0 08 3] tt*5, CCD J: ^ttftWc^WHJttt. SUT 

[0 08 4] [M3S<Z>] HSg®-Cte, 4-'M3y>ft* 
;i^x;U:7 £cjj=. h y;KS(l)(D4-7^p^hy 
*<III) CD7;U*y <h£Sl£3l±&C 
10 i^Cj:D, 5£ (IV) 04-7^P^h y^R2»#*f# 

[0 08 5IS (III) ©r^*y*Jj:C«S (IV) <D4 

[0 o 8 6 ] r;u# y^/sn^-i lxm, m*.tt, -ft 
y^A, #y^A, yf^Afw^n^, 
[0 0 8 7] 7;^y±S^in^iitB, 

20 [0 08 8]S47>^^AiU^ 7> 

^Er^^A, Fyr^+^r^^^A, 

r>-t^^A s t/rw^-^r^^A, >>7;u 

^y-;i/T>^r- r >A, h yr^^^-;ur>^x^ 

A, fh77J^y-^7>*^^Af^e>n^ e 

[o o 8 9 ] ^mr^^^ry^^^Mc^x, y;v 
;u^;br>^^A&c:tet^-c r^+;i/S«, h— r& 

ft, 1tlScDr;u^y-;i/S^WT4r^^y-;i/r>^: 

[0 09 0] ^jrfc, K*»3«±(DT^;l/S. TfriO 

s->m£bxte* m$m. wKo^-rnr* 

[0 0 9 1 3 * (III) CDr;l/^7 UOftffliiLttt, 
40 ^cESSSftftl^ 4-^ny>fbxj^^;l/7^p 
^- h y;u i ^&;Kc^tLT, CT^tf, 1 -l 0^;ufiJg<h 

LA> 0 * (III) cDr;i/^y©ffifflfi^%-r^^i, 

* (III) <DTWJC09MWICJ:-oX\Z> *JSJS<D4 

— ^> * (in) ©r;i/*y<Dflwaji«r % 

Buie±Kffl^fi^.T^< Itfe, -eftfeLb, * (IV) (D 

(in) <DTil/^y*sJHMKtcftSi5B^*S. 
so [o o 9 2 3 JSJS^JSitT^, s; (in) cD7;b#y 
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f" t F077>, ^:t+*tf">, "<>if>, 

[0 0 9 3 ] #Jgtt©©Kj£«» *©??*±TrfT 10 

y>it^)i^^)iy ^a^h^jjit^ (hi) <DT)i& 
y4©Kfc**«fcOJBWU:<«TU *©*&*> <fcO)fi«F 
rar^; (iv) (D4-7^a^h yn«l*tt«£tt (» 
j&) T«c4#r**. 

[o 094] JSKsaKiur«, (in) or;^y 

(D«««{cJ:0iKB»5iSn, ttfcTOES titter 01 20 

-5^7 0^«K4T*©jWHF*O<. 5-4 0 
•CHRi-rs©^J:0»*Li^ C©<fc9tt&ftttH«: 
fc^r, S (iv) ©4-7*n~M;;uB«f*©flx«£ 

[0 0 9 5 ] SC (III) <DT)IXV 

(ommm, sj&m&mic& a*, o. 

5-7Wlia»4«03W?*U<, l-5B#|«ga4 

a (iv) (D4-7£n^h y^ntawoiDuiftii^s* 

SC4#t?»4. 30 
[0 0 9 6 ] [tBR9] SKO-Cli. 4-^a^Mbx 
)l7fr^j\,7 h y;i, (SC ( I > ©4-*?£n~h V 

frmmm 4, s <v) ©y;i^y4*ja£$t*£c4 

tcj:0, S (vi) ©4-7*n~hy;l,SS«tt*t#*. 
[0 09 7 ] ^ (V) ©T^*y*5ct^a (VI) ©4- 
7#a~ h yjl/RSSftCCfelvc. L, *5<£tfL 2 tt. * 

n-ena^LT, **jr^*&«iwwi^4<ot^4 s 

[0098] ^ 4.<DT)l*)im± It 

[0 09 9]S(v) ©7Ji/#y©ttfl«4i/t:tt, w 

h y;H *;Kc*fur, OT*.t2, 1 0—6 0-=e;MiK4 
-r4©**#*L<, 2 0-5 0^Sgi-r6<D?!iUO 

a (V) <DT>\s*V<D&m&&'J>tj:'?tf2> 
4, * (v) ©TiU*y©«SBf«:j:orB, *SJ£© 
4-^ny>{b*;U*-;U:7£n~h y;u#gK38i?rr 
S»^**p SC (v) ©T^*y©ffiffl«Sr, 

«iiB±iEfi*iH*. , r£< utt, *nfiUi, sc (vi) © 
4-^*o^hy ;i/»»*©jRjt©»A3waa»r . * 50 



^fP3 2 0 0 3 - 5 5 3 3 5 

18 

(v) ©r^yjWfcfttctt**!^**,, 
[0100] &*>\ sariKf*©5£ (v) <DT)ix y * 

(v) ©r^ys»(cSfKmK*tt«a3tf«c&«>r 

[0101] *fc, SJ23S«iLr«, S?IB^Mrffift 
©S; (v) ©r;b#y*rat>*c4#rs*fl!k 01 *. 
tt, 3KB*. RO*©J:9ft# 
StK, xjry-jk ^n^cy-ji/, r-fe h 

Fyjraoi^u^ Q«{bffi3R9©«aW« 

agMt^&f^n, cn6©5^©iffi£/tt*2a«±£ 
[0102] sj£ffl«<bi/r«, SC (v) ©yjuay© 
-5-7o-csa^rs©^»si/<, 5-4 o°c 

SKir4©*«J:«3»*Hr>. C©J:9a»*«SHCc*j 
5£ (vi) ©4 -7 ^p^. h yjUR3»»©iR***t 

[0103] strafe, a: <v> ©y^ay© 
firaa, sjjaap»ccj:r)s=Fatt*^ ant. 1-2 
4«mBflct'r*©*«»*L< 1 3^i5«FmeffiiT 

*©*«J:0»*l/C>. c©£5&B$raKB&ctec>r, sc 

(vi) ©4--7*nr-h yjHf»ft©*ai*ifA3'tt* 

[0 104] K±©i5iS:IS-[0] [ 1 ] *« 

3; (11) , SC (iv) fe^c^iS (vi) ©4 -y*tu 

[0105] «cfc % mjIBSXfl [ 0 ] 4jJ:cX [ 1 ] Ccfe 

i»r«, -en^n, mm, vt&. mfiA«©« 

«ffl»f^«:J:«3, »<fc^«l©flBHfcJ:»/*fcB#IB* 
tTft9J:5«cLrtJ:c^ Bfffixg [ 0 - 1 ] 
etc/ [ 0 - 2 ] cc*si^r»6nifc&fb^w (^SEtt) 

©ss^cxsccftr-Bi^KiLrtJ:^. 

[0 10 6] *«WCCJ:D^jaE (MS) (1 
1) , ^ (iv) *JJ:0*S; (vi) ©4 -7 £q.=. h yjMB 

xmmtz\t&m~cibz> 0 ttihvA-yzu^vvhm 

^©§s#tttc®^Tgn^fc©-c*^> 0 coefc^tc^ 
^n^r^>{b^J©1fttB, «wc % ^>-if>^©4{4 

[oio7] $t cne»©4 -7^n^. b *j)vm&w 
(ommz, cncc±^^r, mm&. m&mo 
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[0 108] ST, #OC, mifB^; (IX) ©4-^7 Atcfi£^r«JBrSC43*sr*5. 
£a^F U;UOKJft*ffi©— «JcoCiT»Wr-S. CO 1 1 0 ] 

[0 109] C©4-^a«^PihU;l/it m * Ut2 3] 




o o 

(X) CXI) 




[0111] c©»jS^ffiCcJ:*itf, 

[0 112] [2-0] X (X) CD4-^D^ 

4-^o^7^p^. F gl>TB, SC ( I ) > SC 
(ii) t St (iv) . a (vi) teii^SC (vii) <£>4 -7 

[0 113] [2-1] 5X<r»T, 4 -^P-fcte*?* 

(xi) <D4-7v^y £W 5 F£f#£. 

[0 1 1 4 ] C CV S 4-7u*y Z)l<-( * FB> 4 - 

#x 4 fcab, * ©»f¥3&J*«>r «MI i a B* 0 

iLt^feO, 7S Ffb^*KJ£«BW«:tJ$ttI (» 

[0 1 1 5] COASTS Ffb£«&t,TB* #'Jx. 
B, *iUAT5 F\ J83R, »>^^-)A?W6 

[0 116] 5 KB, Wfirftttr*')* *ft 



20 iff) i/r, cti6*Si£3'tf*ci3S*rds. cftccct 

[0117]7? Ffb^CDflyWi ur«, ^ccris 
3fttti>#, 4 -^n*jjn*7^jnn^e^tcsptur, 
1-1 0*JMIfl6&**©*s»S L<, 1. 5 

30 — 7 3 F{b^»©ttfl»*, SufB±ISfii 

^it^<bti, -efttLh, 4-^o^7^;W? 
F©i|»©if*JW^aM\ 7; Ffb^WJlttMctt* 

[0 118] ttfc. 75 Ftt^MSttfiC, £j£88R£jK 

5«CTftBJ:lr>. 

[0119] */c, RJtmmt Uttt, ^;l/A7 3 F 

ffe, M*.B, ^>-fe*>, F;i"X>, *s/U>. ^n^e-^ 
40 >^>©J:5tt9MMWWb*«l«, ^F^b KP77 
^***>©<t5«cx-'y-;WOTF3W*W r 6ft, eft 

[0120] KftHUE& LTB, r 5 F{b^«W>«M? 

tcctoasa^sft, Wfciwes titter. 6 

0-2 0 0 # CgSfr4<O^»aL/<, 9 0-1 60'C 

so [o 1 2 n strafe, 7$ F^b^woflSffl 



(12) 
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I5»SU>. COA^ftWfflWBCCfcir^r, 4-:/n*r 

[0122] [2-2] ;jcc>-c\ 
* F£, T>^^Tt*JSJ£3li-4C<fcK:j:0, Si (xi 
I) (D4-:/P-fc:7*Jl/T5 K*»4. 
[0123] *is©si£rtt, r>*-r 

[0124] r>*~y*^flrr£i§i8!<t ir(t MA 

S*. ^£^-;k x^ry- :/cmv — ;u©J: 5 tt 
Tizh>, y^JUx^nr F>> ifc&x 

y ****** J/ F©i 9 ttMttmm*«*¥tf6 

[0 12 5]7>^^r©ffflliltlt «f«:|R5£3 

5-5 0^ggi-r^W^<, 10-2 
0*ii«Kir*©*«J:0»*ut». y>*~y©*WB 
MWPUt^&t, *&j£;©4 -^o« ? F# 

[0 128] KJE»tt<!:0T«, WfcHjestitt^ 
WA«, - 1 0-6 0'Cgfi<t-r£©#»£L< . 0- 

HtcteCi-r, 4 -yu^y *di>t % F©JKS£*f 30 

[0127] KJfcWSH*). r>^70«ffli, 

HSBBa»tt:J:0»=F*lft*#, l~2 4«Frffl« 

[0128] [2-3] ^c^r, 4-^n^^^^r 
5 Ft, KTKfflr^JMT^CiCC^O, St (ix) ©4- 
^p^7^d^ F 'jj|/*»5 0 

[0129] C©I&7kj?U£ 09*«, i&fb**^ 40 

;k 5!Mfcy>, *+s/Wty>, #y;>ixxf 

>^>x;u*^;u^p »; F4W4*if £ft, cft6©tf>r 
*>> ««c % *fb**-;k £K<b>J>, 

[0130] ia*#j©i£ffls<t utu, « tcnuestitt so 



^fI3 2 0 03-55335 
22 

4--/a^7^;l/7 5n^UC»lt 4 FIIA 
l-10*;Hg<btW!ffSl<, 2-4** 

*»^****. y>*~y©<£fflS£, mriB±RB 

[0131] ft*, «ar*»OBWc«iJftffll»4*B^CC 
[0132]»fc. Lttt, WSB#»"C«# 

> % ^DD^I/A, 1, 2-^^POi^>, 1, 1, 

2, 2-fh7^aox$>w^^D^>«* 
SRS, n--M^>, h*x>, ^>-tf 

>, *i^u>©J: 9 ttttfbftxa, r-feh>, ^**x 
**-JrF>, v7*)Mr hXDJzStef F> 

f jl/x^fiK ^^fyyptVl'X-f^ f h^t Fp 
7^>, ^tf*1J->©J:5&x-?-*S, 7-feF^F'J 
;k 7*0^ F >;*©<£ 5 h U*«, 5^*** 
rt/Ays F\ ^-*?-*y-fe FT s F\ ^*U-y**»J> 
KF'JTU*, So* ****** i/F, ***9>, 
^K^x^>, N-y?;l/b'P>JF>, 1, 
**- 2 - -f 5 yyy >*©S«W«*«^^f 6 
ft, ch6©H© 1 i*fcB 2 iKlia^fottr 

[0133] t&mu&tLxte. »cc«sesnttc^. 

W&tf* -10-6 0 o Clg<bt-SOW*l<, o- 

2ox;aa£r4©#j:o#4ui>. c©<fc5&i&s«s 

[0 13 4] ®fMMS«, lulBfiJSKHl^r-^ 

[0135] ^ffiB^rflt. aft7K^J©^fflS, MS 

jaK^cciosTaa*^, 0. b-smmms. 
ux f »;iU©iR«**^:3*4ci3W'r#*. 

[0136] «±©J: SttXg [ 2 ~ 1 ] - [ 2 - 3 ] 

[0137] mftasxg [ 2 - 1 ] - [ 2 - 3 ] 
ecfcivctt, -en^n, am, »# % wass^ 

l ] - [ 2 - 3 ] tc*>^r»6nfc*{fc^«j (^^5) 
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<D£ *&XBIC0W"4 <fc 5 «C OX 
[0138] *§tW<D4-y*U~ h 'J'UR&ft 

[0139] *»Wr«, £*CCJCSGT, 

OXfl^rilJjPT & cfc 5 CC 0 X i> J: C 
[0 140] >«69J©4-:7*n~ h l/JURWtt 

OtHBCCBjftiBS: & 7 * o ~ h »; Jl/ft«tt«<D£Jffi 10 
[0141] 

[0142] (HtfeMl) <0> 4 -^P*? 

[0143] <0-l> 4 - ^a*J|R*7 *n^9 
0. 8g (0. 4mo 1) 4, *;1/A7 5 P45 Off 

( 1 Omo 1 ) tefla*.* 1 2 3 0"CCC«oT3B$ 

RMB#0fc. 20 

[0144] SJ£»7«, 5J^*fflft*T»lfll,fc 
C©Sa»fcy#-/-;U*4 0 0mLJP*, WUl/ 

[0 1 4 5] C*UCJ:*K 76. 9 g<D4 -7u*y 2 
)U4 * K©efe*Sa*tf/c (m P 23 5-2 36°C) 0 
[0 146] <0-2> ytfc, C04-^7^;b 

4 5 F 7 6 . 9g (0. 34mol) £i$£Pl,T-5- 
0°CCC«^^^6, 2 8 0 /o7>^r*M4 0 0mL 
(CiMtfoMfc. SflTt-K (8B$fffl) m 30 

[0147] rjs&»7«, mmutcm^immux, m 

[0 1 4 8 ] cntCcfcO, 74. 5 grCD4 -:/P^r:7£ 
JUT 5 KOSeiftSrffyt (mp 20 9-2 1 0°C(d 
e c . ) ) o 

[0149]<0-3> &tc % *?%T5-1 0"CK:« 
ofc^W^ArsK (DMF) 36 0mLtC, Jfi 
fb^*-^9 1. 2 g (0. 77mol) &3 0a*>tt 40 

5 F7 4. 5g (0. 3 1 mo 1 ) &&&0X* 0 — 5 
•Ctc«^ft^6, ^fi-To»px./c 0 5-1 o°c 

fc. 

[0151] EB3R7I8. fiOBJKtJMcJcaai/. WW 

ofci&ii*it»iu *«*r«»ufca, iarrjaK 

[0 1 5 2] f# e>tl/c«fitcStLT, h;bx>, n--s 50 
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[0 1 5 3 ] CtUtJ:^ 60. 0 gCD4 - ^P^7 £ 

p~ h yjKDeeis»t»fc (m P 1 39 - 1 4 3 

•C) o 

[0 154] <0-4> ^C(C, 4-^U^y^U^Y 
y^3 3. 5g (0. 16mol)4^fWA7 

(DMF) 3 2 5mL«)j|U/Co 
[0 155]^t, COjgjRCC. KK^'^A4 4. 
8g (0. 3 2 mo 1) , tejrtf, TIHS; (VIII- 1 ) 
(viii- 1 ) Ri =H] cD^>y;u^;u^y*^ 
>2 0. lg (0. 16mo 1) 4M/c 0 
[0156] 
[ft2 4] 

Ri ^ ^ CH 2 SH C3M-1) 

[0 1 5 7 ] CtDfi^WfeMffcU 7 0-8 0°CK&o 

[0158] *<D« % Kl£iR***lcaflDU «rffll/c 
ttAfeWNU CO*SB*»a*r»»L/)fc». 5 0'C 

[0 1 5 9 ] C*"UCJ:9, TfBSC (VII- 1 ) (vil 
- 1 ) R, =H] C04 -^>i/Jl/^7 £P.r. h 
^3 4. 3 e*fie*S»<fcl/'C»fc (mp 1 3 9. 5- 

uro B 

[0160] 



[<b2 5] 




(3ZE-1) 



[0161] <0-5> 4-^>^;U^^^3? 
P~ Hj;U2 5. 0 g (0. 1 Omo 1 ) 4, 
*£2 5 OmL (ft® 2 1 0mL+7k4 OmL) CCjJD;i, 
**^C<fc 0 5-10 'ac&ajJLfc. 

[0162] CCDS^^C, i£^#*2 2. 5g (0. 3 

2moi)^ mu&ztmo^imm&vxwA 
u mimmmnotcm. wauytisa* 

[o l 6 3 ] ^VT'pfJi/r;^ 

[0 1 64 J CttfcJ:*), TBE5£ ( I ) [SC ( I ) 
X = C 1 ] CD4 -^Da^i^^j^ ^d^. h »;;H 

6. 6B*ae»»£i/Tf#fc. 

[0165] 
[<b2 6] 



(14) 
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26 



NC 
NC 




(I) 



so 2 x 



[ 0 1 6 6 ] C<D4 -^PDW^^a^ h y;U 
T. 

[0167] 1 H-NMR (CDC 1 3 ) : 8. 48 
(d) . 8. 42 (dd) » 8. 1 6 (d) 
MS (m/e) : 2 2 6 (M + ) 10 

[0 168] <i> 2 8%r>^^r*M4 
0mL(cMT, 5- l 0°c&c{£oT, 
,fo^7^P^ h y ;b4. lg (18mmol)l i> 

e-rojjQA/c. ^»n^7^, iiTt-!fe (sm?s) m 
note 

[0169] nm. *?KT\ 5-1 0°C«$£P 

mft&n-otco 20 
[o i 7 o ] enccj:^, ns^: (vi) tsc (vi) 

L, = L 2 =H] CD 4 -xw>r$ F7^pr-h 
2. 6 g 4MfeHft i L tfl/c (m p 1 8 7 - 1 8 
8. 5'C) . 

[0171] 

U12 7] 

"XX <h> 

30 

[0172]&*J, 4-XW>7>F7^P^F'j;l' 
cD4 -i?POX^^7 h y ;Ujfc6©JR*w:, 
6 9%r*o/c 0 

[0173] (JU6092 ) IWBie< 1 >ic*jWS5JCE 

[o i 7 4] W8Bxe< i >tc*5t^r k t^-ttMc 

[oi75]tt*r 4 -x;u*>r ^ w h y ;w 
0D4 -^nnx;u^^;i/^ ^?n^ h y;l"ft>&0iK4U2 1 
5 9%*C&^/c 0 

[0 17 6] (ISWW3) fWBXg<0~5>CC*5l» 

BtrlB^i ( I ) [5S ( I ) X= B r ] <D4 — 

[0 17 7] CO 4 - -/a^rx;l/^^;u*7 h y ;b 
Sfflc^t, fflBUJSCTi iEJ^^cur, 4-x;u*>r so 



^ F7^D^ h y;U*^J5KL//c. 
[0 17 8] tefc, 4-x;^>7^ F^^P^hij^ 
CD4 -^P^t^;u?h^;u^ h v )i>frb<D)&mte. 

[0 17 9] (Htt9t4) MiSXS<0-5>CC:fo(,> 

( I ) [SC ( I ) X= I ] ©4-3- F 

[o i 8 o ] ifiaxg<o -5 >tC*jCiT, 4-"<>y 
Jl/?t7^P^F'JW, WM*SSK«:ttIiL. 3 5-4 

o°ci<cmmLtc 0 commie, a^mm*. mumzm 
si^, 3imfrttT«rru win pjsst 

lBfflMIWWfc. 

[0181] CCD4 - 3- Fafrfr—foy #X2Z. h *))l> 

^m^x, mnmmmi tmmicLx, 4-x;b#>r 

^ K?£uj=. h y;u*^)5SU/c. 
[0 18 216*5, 4 -x;U*>T ^ K*7 b *))l> 
(04 -a- FXW^^^P^- h y Jl*6©JR*tt, 
6 o%r^o/c 0 

[0183] (JS5SW5) B5iBXg< 1 >CC*5l*r, T 

4 0mL*fflWm HUlBH^iJl i^^CCLT, 
MISS; (VI) [31 (VI) cp, L, = L 2 =CH 3 ] CD 4 

[0 18 4] 6*5. 4 -*^*>^*;UT 5 F7 2a 
~ f> y;UCD4-^nnx;u^^;i/^^n^ h y;U#>6£> 
jR*«, 7 l%r#>o/c 0 

[0 18 5] (jB»«8> SWB**fc«l tra«CCOT. 
4 - ^ppx;^^.^7^o^ h y^t^JiSUfc. 

[0186] CCD4 - ^dpxWc^^p- f- y;i/ 
4. U (18mmol)^ 0. 0 lMSK*?§iS5 
0mL^^fiToJjn^./c 0 »an»T«. ^ffiT&C5-l 

[0187] JKJ»RT«, ttBMMt?- h y -> A*««5 
OmLi^^PP^ 1 0 0mL#>6S&^£fflm 

[0188] CftCCjcD, TIES; (II) CD 3 , 4 -i» 
7-"<>-tf>;5UU*>«2. 6 g%&&m#£UX'm 

/Co 

[0189] 
[fb2 8] 

(n) 



NC 




S0 3 H 



[0 19 0]ftfe 3. 4-^'>7/^>-fe'>XJ^> 
^CD4 - ^PPX;l/t^^7^P^.F y;^6C0iR* 

[0191] <SQiW7) KJfcSfett*:. WTCCtSTJiS 
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ic&motc&tmz, mmmmfflQ tmmtcLx* 3. 4 

[0192] 4 -^aPXJ^;b7 h y;U£ffi 
5 0 o Cr4B#ra^#L/c<, 

[0193]6te, 3, 4 -t^7^>-if>X;U*> 
tt, 6 2%"C&ofc e 

[0 19 4] (HJfc«8) OTEH««1 traaccur. 
4-^opx^*^;b7^P^ h 'j^^fiSEC/fc. 10 

[ 0 1 9 5 ] CCD4 -^naxw^^nr. h y ;u 
4 . 1 ? ( 1 8 mm o 1 ) «. 1 . 0 M*8Mfc:f h y ^ 
A*^4 0mL(C^fiTo?jp^/c 0 »fln»Tf& 5~ 
1 5°Cr4B$H»^L/c 0 

[0196] KJfifcTfft, S&fafefb* h "J 9 A*«^5 
OmLi^oo^^>l 0 0mL*^SWM«a 

[0 1 97] CftCC<fcO % TKSC (IV) [SC (IV) 
Q= N a , n=l]©3. 4-^^7^>-if>XW 
>9tMJ")A2. 9 g£6fe@f$<tUTf#/c 0 20 

[0198] 

[ft2 9] 

I 3 im 

NC x ^^S0 3 (Q) 1Al 

[0 19 9]ft*5> 3, 4 -^->T^^>*i2>X;l/^> 

[0 2 0 0 ] (Hffi0)I9 ) SK*fl=*, «TCC^-T J: 5 30 
cc^MbfcJfiWtt, WiBSQfefl!8 <b[5j«tcor, 3, 4 

[0 2 0 1 ] 4 - ^aq^Jlt^7^px h y ;U£J& 

so-cxemmmnLtc. 

[020 2] ftte, 3, 4 -^->T^^>-fe*>X;l^^> 

b U ^ Acd 4 - ^pux;1/^^;1/7 — h 
60iR*«, 6 5%T£>-?/Co 

[0 2 0 3 ] (Htt«l 0) *»{fc^ h «J«5A*«««: 
ftbO, 0. 5M*BMfc^;^>^A*«6SK4 OmL^ffl 40 

[0 204] cncc^O, buIBS (IV) [« (IV) 4^, 
Q = Ca, n=2]CD3, 4 - i^T 
>B^>-)A2. 7 g£6£i@f*<!:0Tf#/c o 
[0 20 5 ] ftte, 3, 4 -J^T ;U*> 
A(D4 - ^oa^W^7^D^. h y;b#> 
7 0%-cab^/co 
[0 2 0 6] (Hftffl 1 1 ) *mt* b y «3 A*««cc 
1. 0M*S<b7>^~^A*S?K5 0mL£ 
flJ^fcfctM*. WiB»««8iBI«©»f¥*tT3a:-oA: Q 50 
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[0 20 7] Cfttcj;*), ffSSSi (IV) [St (IV) 
Q=NH 4 , n=l]03, 4-^>7/^>^^;l/ 
*>K7>*-')A2, 8g£afe@{*£LTt#/c 0 

[0 20 8 ] ^ 3, 4 -isisTS'<>-e>X)\'*> 
i7>*^')A(D4 - ^PD^;^^7^U^ h y;b 
6 8%r&ofc 0 

[0 20 9 ] (9gtK0U 2) Tk^t^h y*A*»«K: 

ftfc>*K l. OMTk^bh 'jx^;i/7>^^-)A*i§ig 

5 OmLtffll^m 1»K*K«8 iBI«<0»f^* 

to 2 1 0 3 cntcj:0, fJfBSC (IV) [S (IV) ^ 
Q = (CH 3 CH 2 ) 3 NH, n = 1 ] <D3, 4 -Vis 
7^ / <>-fe:>X;^>iF , Jx^^7>^ , )A3. 8 

[02111ft*. 3, 4 ~^^ry^>-tf>^;^> 
^ h y >-£~^A<£>4 -^PPX;^>r.;i/7 £ 

n~ h y^*60JR*tt, 7 1 %r&o/c 0 

[0212] (Hffiffl 1 3 ) *BHb* h y -5 A*jffiRCC 
ftfrO, 1. 0M*&{bh yx£y~;U7>^^A* 
jffi(5 0mLtfflWm lW^ttW8£ig«©» 
^«rtffto/c 0 

[o 2 i 3] cn^cfco, ButBS (iv) (iv) 

Q = (HOCH 2 CH 2 ) 3 NH, n=l]©3, 4 - 
^>7^^>€>^;l/*>ih yx^^-;b7>^^ 
A4. 5ff*«J*eH«^LT»fc. 
[0 2 14] ftfc, 3, 4-*;S/7/^^W> 
m b y x£y-;U7 >^^A©4 -^PPW^b 

7^ar. h yju^&oiRya, 7 3%"c*o/c 0 

[0 2 15] (JtBWl) »WBXS< l>tc*$l^, 4 
-^DP^;^^7$P^h VMcRt>K>. TIBS; 
(xiii- 1 ) (DA - Jt/frv b V frim^tclzW 

m&mmmi tmrnicLx, 4-xw>7$F7 
^p^hyjwt ffe>nft^o/c. 

[0216] 
[<t3 0] 




[0217] (tb«wi2 ) mzj:m< i mc^t, 4 
-^pax;^^7^p^h y;wcft*>tK TIBS: 
(xiii- 2) (D4- h^l^^n-h V ilr&mtiildZUft 
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